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Tue Necessity oF INSTRUCTION IN THE ART OF War. 


1. The methods of preparing for war have changed very much 
in the last century. 

In the eighteenth century, during peace, armies and navies were 
maintained on a much reduced footing and acted as police. Armies 
garrisoned the country and maintained order, while navies sup- 
pressed piracy, protected commerce and enforced navigation laws, 
but neither armies nor navies were kept ready for war. 

When war was declared the belligerent powers recruited their 
forces with more or less deliberation and hostilities usually began 
ona small scale. As the armed forces ashore and afloat increased, 
a series of secondary operations gave them some experience of 
war and developed leaders, until at last in the second or third year 
of the war the belligerents began to exert their full combatant 
strength. : 

Except in Prussia, preparation for war in time of peace did not 
occupy a prominent place in the military and naval administration 
of the time. Governments were satisfied to train their leaders in 
war by the costly and bloody process of war itself. 

2. But all this was changed by the example of Prussia after 
her reverses in the Jena campaign of 1806 and the consequent 
humiliating peace. 
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Then began the modern development of the nation in arms in 
the attempt to have the military forces ready for the greatest effort 
immediately after the outbreak of hostilities, and later, navies 
began to follow in the same direction of early readiness. 

Thus during the past century the great changes in the manner 
of making war have been two-fold. The mechanical changes 
in weapons, as we all know, have altered tactics, but further, the 
antecedent preparation for war has been developed to such an 
extent by the great military nations that a few days’ notice enables 
them to utilize the whole armed strength of the nation and strike 
their heaviest blow at once. 

3. War deals with both physical and moral factors and is di- 
rected by experience and intelligence; and all those points must 
be considered in the preparation for war. 

To the physical side belong the preparation and accumulation 
of men and materiel, their organization and administration. 

To the moral side belongs (among other factors) the develop- 
ment on the part of the leaders of a readiness of mind to confront 
warlike problems in contradistinction to that peaceful attitude of 
the mind and temper fostered by years of administrative activity 
only. Finally the preparation for war involves the accumulation 
of personal experience of war (so far as may be) by various 
forms of study whose bases and methods rest upon the collated 
experience and data of actual warfare. 

In our country, as in others where the country makes no special 
point of maintaining its armed forces in a high state of readiness 
for war, the accumulation of men and supplies, the development 
of suitable organization and methods of administration, the change 
of mental attitude of the leaders from a peace to a war standard, 
and the acquirement of warlike experience all take place after the 
outbreak of hostilities. Our system of military administration is 
therefore about a century behind that of the most advanced 
nations. The provision of men and material belongs to the 
financial and supply side of the naval and military establish- 
ments ; but all the other branches of preparation mentioned above 
are not physical, but moral and educational, and as such are 
proper subjects for a war college to deal with in time of peace, 
because during such peace, necessarily there can be no development 
of warlike experience. So to guide us aright, we must depend 
upon study and forethought to be ready for war, instead of waiting 
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upon costly experience to correct us, perhaps too late, after the 
war has begun. 

4. War is a conflict of volition on the part of leaders no less 
than of physical strength and training on the part of masses, 
and characters molded, matured and petrified by the influence of 
long years of peace are unfitted to assume at once, or perhaps at 
all, the boldness, resolution and fearlessness of responsibility 
which general experience shows to be most successful in war. 

To counteract the unfavorable influence of peace upon naval 
administration and character, it is necessary constantly to keep 
in mind the conditions of war and to work to the demands of these 
conditions. To maintain these conditions before the service and 
to assure them due influence in the development of the navy is the 
subject of the war college. 

It should never allow itself to fall into the details of administra- 
tion, since that would make it an executive office, but the principles 
of organization and administration of the navy and all its allied 
offices are proper subjects for discussion and recommendation by 
the war college, because during peace both organization and 
administration have a tendency to become cumbrous and unsuitable 
for war. It is a great part of the national preparation for war to 
have an administrative system working smoothly, if the nation is 
to develop its resources as quickly as modern conditions require, 
and therefore the war college should examine the system in use 
to see that it is satisfactory. 

5. It is equally the duty of a war college to train and develop 
in officers the cast of character which is most suitable for war and 
for dealing with warlike conditions, so that when it comes they 
will not find themselves incapacitated by new conditions, which 
have never been contemplated; like a tourist from the sea level 
wandering in the mountains who falls exhausted more from the 
unaccustomed rarity of the atmosphere than from the severity of 
his exertions. 

Every commanding officer, whatever may be his rank, either in 
the army or the navy, has duties of two distinct classes. To the 
first class belong those relating to the maintenance of his command 
in efficient condition, including organization, administration, dis- 
cipline, training of personnel, and maintenance of materiel, both 
in peace and war. The duty of the second class is that of making 
and maintaining himself an efficient leader of the force under his 
command. The two classes of work are entirely distinct. 


356 Tue Fiecp or Work TO BE FILLED 


As an example of this classification of duties let us consider the 
case of a lieutenant commanding a gun division in which there is 
a life boat. As an administrator commanding the division he is 
responsible for the drill of the crew and the equipment of the life 
boat, and he must see that all the points in the management of a 
life boat as described in the seamanship manuals are duly attended 
to. In this way he provides the ship with a life boat able at the 
order to perform efficiently the duties to be expected from it. But 
this is not the only duty connected with the life boat which the 
young officer must perform. 

As opportunity occurs, by study, experience and reflection, he 
must prepare himself as officer of the deck, that is, as a leader, to 
decide promptly, when occasion arises, whether the circumstances 
justify him in lowering the life boat and how he may best lay the 
ship to facilitate the work and promote the safety of the boat. 

On a larger scale, a commander-in-chief has the same classi- 
fication in his duties. On one hand, as administrator, he main- 
tains his fleet in a well drilled, efficient condition in all its depart- 
ments, ready to execute any order which it may receive. On the 
other hand he makes and maintains himself an efficient leader, 
able to use with decision and to the best advantage the weapon 
which he forges. 

These two classes of duties are entirely distinct. A man may do 
either well and not the other, or he may do both well. As an 
example in the British Navy, a century ago Lord St. Vincent 
formed the British Fleet with which Nelson won the battle of 
Trafalgar. The gifts of St. Vincent were supreme in one direc- 
tion, those of Nelson in another. In our own country, and in 
more recent years, General McClellan organized and trained the 
Army of the Potomac with remarkable success, but could not so 
use it to crush a much weaker enemy, and was removed from the 
command when the President recognized his limitations. 

When Grant succeeded to the command of this same army, he 
had never shown. any faculty for organization or administration, 
but taking as he found it, the admirable instrument which the 
President placed in his hand, he used it with such vigor as to end 
the war. 

The duties of maintenance fall alike to commanding officers of 
all ranks, both in peace and war, but the opportunities of leadership 
within their spheres occur more often in peace to officers in the 
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lower ranks than they do to those in the upper ranks, and as a result 
junior officers are practiced in all the duties of such ranks and are 
well versed in them. As a consequence, we are apt to think that 
having done well in the lower ranks is a guarantee that a man 
with years of experience in the navy will do well in all his duties in 
the upper grades. But really such is not the case with regard to 
the duties pertaining to leadership. 

There is a fundamental distinction between all duties which are 
habitually done in peace, such as those of administration and 
maintenance, and certain duties of leadership which frequently 
fall to junior officers in peace, and on the other hand those duties 
of leadership which occur only during war. In peace it is the 
duty of every one concerned to aid the commander. The only 
obstacles to be overcome are those of inanimate nature, such as 
the weather, and deranged machinery. But from all the people 
that he meets the commander expects nothing but cordial assist- 
ance. In war, however, all is changed; then for the first time the 
commander finds an active intelligence opposing his efforts, de- 
ceiving him, and thwarting his intentions at every turn. The 
experience is absolutely new, and when to this complete novelty 
is added the tremendous responsibility of war, it is nothing 
strange that most people fail under the strain. 

It is with these duties of leadership in war that the war college 
is chiefly occupied. We are all familiar with the sub-caliber 
methods by which gun-pointers are trained, and the analogous 
procedures which are applied in training for many other lines of 
business and sport. 

The object of all sub-caliber training is to practice the mental 
or physical processes incident to the fully developed action, what- 
ever that may be, at a reduced expenditure of time, effort and cost. 

By such sub-caliber exercises the appropriate processes become 
more or less automatic under the control of the lower brain cen- 
ters, and finally we do a thing right because we know how, rather 
than because we give great concentration of thought or mental 
effort to the matter in. hand. 

It is then the business of a war college to exercise and train 
officers in the art and duties of leadership as distinct from those 
duties of administration and command which they learn elsewhere. 

In both classes of duties which fall to a commanding officer, 
those of leadership and those of command, he needs help and is 
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furnished with a staff through whom he executes his plans. Those 
members of his staff who aid him in his duties of leadership are 
known in military phraseology as the general staff, and those 
whose duties lie in the direction of administration, supply and 
training of the command belong to the routine staff (as the Ger- 
mans say). 

Thus on a staff of a commander-in-chief of a fleet the duties of 
a fleet intelligence officer are those of the general staff since 
his duties have reference to the enemy and the commander’s plans 
as leader, whereas the fleet engineer and the fleet surgeon belong 
to the routine staff as their duties have reference only to those of 
efficiency of the command and not to the method of its use. Never- 
theless, should a member of the routine staff be called upon to pass 
upon some question relating to the use of the combatant force, he 
is then engaged in general staff duties. For instance, if the 
general commanding an army asks his surgeon as to the relative © 
healthfulness of two alternative lines of advance for the army, the 
latter’s reply is general staff work. Later, when in view of all the 
conditions the route has been selected and the surgeon is directed 
to prepare sanitary rules for the march, he is performing work 
belonging to the routine staff. 


THE FIELD oF WAR COLLEGE WorRK. 


6. It is particularly the duty of a war college to inculcate the 
art of leadership. 

This duty of a war college to keep the methods and standards 
of war before the leaders of the service is a part of that general 
preparation for war while yet at peace whose development we owe 
to Prussia. On the other hand, the whole of preparation for war 
is a matter for the consideration and study of the war college. 
This development of peace preparation and consequent readiness 
as the basis of a successful war includes the following branches : 

(1) The organization and training of reserves for augmenting 
the armed forces. 

(2) The accumulation of sufficient warlike material in readi- 
ness. 

(3) The accumulation of military information and data. 

(4) The preparation of plans of campaign. 

(5) The training of battle leaders. (or in other words, the ac- 
quirement, as well as may be, of warlike experience in time of 
peace). 
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(6) The training of character to meet the demands of war. 

Of these six branches the first two are administrative and 
executive in their functions and only the organization and results 
of the work of the departments dealing with them are proper 
subjects for the consideration of a war college, which should never 
burden itself with administrative details of any part of the service 
administration. 

The second two branches form another group closely allied to 
each other, and to the work of the war college, but at the same time 
quite distinct from the third pair, which last are matters of edu- 
cation to be dealt with after the manner of other educational 
subjects, and, being directly educational in their nature, they are 
particularly the field of a war college. 

7. On the whole we may say that the war college has three 
distinct duties, which, nevertheless, are allied. 

The first duty is to develop the art and science of naval war 
by study and research. 

The second duty is to train and develop the individual officers 
to fit them to assume the responsibilities of command in war. 

But in carrying out this second duty by setting concrete prob- 
lems before individual officers for their instruction, it will often be 
convenient to take up questions of general naval policy. Solutions 
of such questions are then available for the information and guid- 
ance of the Navy Department. 

The naval war college finds its third duty in thus aiding the 
general board and the division of operations in the study of those 
matters which are particularly the duty of the latter. 

While these three duties of the college are quite distinct, yet 
the first two are so allied that it is quite possible to carry them 
on together at the same time and by the same methods. As for 
the third duty, it is self evident that men who have done most to 
improve their individual capacity for war and who have most 
deeply studied war, are, other things being equal, those who are 
best fitted to discuss and lay down the general policies of the Navy 
Department from a military point of view, that is, to act as the 
general staff of the Navy Department. 

It follows therefore, that when people are sent to the war 
college it is preferable that they should first study war for their 
individual improvement and not till afterwards should they study 
it to solve the problems of the Navy Department. 
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Tue FAILURE OF OTHER PROFESSIONAL SCHOOLS TO OCCUPY THE 
FIELD OF A WAR COLLEGE. 


8. After the foregoing sketch of the general field of the higher 
professional duties it is appropriate here to glance over the present 
educational methods of our navy and see how they fit our needs. 

To train our officers we have a naval academy where prospective 
officers are given general education, as well as courses in the tech- 
nical branches belonging to the sea, to naval mechanics and to 
naval drills, but the academy makes no pretense to teach the con- 
duct of war. 

After graduation the midshipmen practice those branches of 
their profession which relate to the safety and efficiency of their 
commands, and the examinations at promotion are assumed 
by the authorities to direct postgraduate study in desirable direc- 
tions. But here again little or nothing is done to promote the 
education of officers in war, as distinct from maintenance. 

Further, there are certain postgraduate schools which teach 
some technical branches of the naval business, but these branches 
deal with problems of mechanics and physics; with maintenance 
rather than with war. 

Finally, we come to the war college which is concerned chiefly 
with the art of war, but with other professional branches only as 
subordinate to the art of war. 

Let us now review in a little fuller manner how these different 
schools and examinations of the navy educate and instruct. 

Every profession embraces a science and an art. The science 
deals with principles, with the accumulation of facts, and with 
history. Its end is solely knowledge. 

The art deals with the application of the science to concrete 
cases and its object is the accomplishment of useful work. The 
science is only a preliminary acquirement by way of secure founda- 
tion; the art is the object of all professional education. 

In former times education was held very nearly to cease with 
the acquirement of science, and the art of a profession was picked 
up haphazard by undirected practice. Recent development has 
brought the practice of the art of most professions more within 
the domain of formal education and the usual method of instruc- 
tion is that of dealing with concrete cases under skilled criticism 
and direction. 

A century ago naval education left much wanting and our naval 
academy was founded to give a sound education to young officers, 
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but the professional branches covered at the academy teach only 
the technique of arts subordinate to and allied with naval war, as 
the arts of seamanship, navigation, engine driving, gunnery, etc., 
and in these branches not only the science is taught but the art as 
well. All these relate to maintenance, but of warfare nothing or 
next to nothing was or is taught. 

When we come to postgraduate examinations as a means of 
enforcing officers to acquire and maintain an education, we find 
that the subject of war is introduced into the naval curriculum ; but 
while the examination in each subordinate branch is conducted not 
only as an inquiry into the candidate’s knowledge of the science, 
but also as to his ability in the art; in the subject of warfare, the 
examination is in the science only, to the neglect of the art. 

Thus in navigation, the examinee may be told to explain Mer- 
cator’s projection, which tests his science, but he may also be told 
to work a time sight, which is a trial of his art. 

- But in an examination in warfare it may be asked ‘“ What is 
a line of communication?’ which touches the science of war, but 
an officer is never told ‘“‘ Under such and such conditions, choose 
a line of communication from the United States to the Philip- 
pines,’ which would test him in the art of war. 

Therefore, we cannot hope that examinations as at present con- 
ducted in naval tactics and strategy will do anything to improve 
our conduct of war when the time comes, for the reason that such 
examinations test the examinee’s memory only, not his skill. As 
Medical Inspector Beyer pointed out in a recent lecture at the 
war college dealing with skill in war from a biologic point of view, 
art is to be acquired only by practice, and we must: constantly 
practice the forms of mental activity which arise in war in order 
to reach success through making the necessary mental processes 
more or less reflex by constant practice. Reading and scholarship 
alone cannot form a successful leader in war, and the duty of a 
war college is to afford opportunity for practice in the mental 
exercises of war. The army endeavors to afford to its officers 
this practice of war in various forms. For example, in an exami- 
nation for promotion the examinee has actually to handle a bat- 
talion or a regiment: He is taken out in the field and demon- 
strates his ability there. 

Of course, such a demonstration is not proof of one’s fitness 
for one’s profession, but it may demonstrate unfitness, and in 
so far it is good. 
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Tur Army Metuop oF TEACHING THE ART OF WAR. 


g. In the military profession, Prussia was the first to undertake 
formal instruction in the art of war, as distinct from the science, 
and the method used was that of dealing with concrete cases of 
war; a method now common in many other arts and professions. 

In the application of this method to the art of war it is recog- 
nized that practice and experience are essential and that thought- 
ful criticism of a performance is always a great assistance to the 
next attempt. But in war the school of experience is seldom open 
and a substitute is necessary in time of peace. 

This substitute is found in the study of history conjointly with 
desk solutions of proposed plans of campaigns and fleet maneuvers 
and is best applied through the more recent developments of the 
Kriegspiel or “ war game ” under the title of “ map problems ” and 
“map maneuvers.” The object of both these forms of exercises. 
is to teach the art of command through practice in strategic and 
tactical situations in war. Through them, officers taking the 
course become acquainted with the lessons of history and make 
these lessons their own. 

In the “map problem,” a situation is offered for solution and 
the student lays down a plan for dealing with it. The first step 
is to measure the situation. The estimate, analysis or appreciation, 
as it may be termed, of the situation includes a selection of an 
objective; a consideration of the strength, distribution and the 
relations of time and space between the forces at the disposal of 
the student and those of the enemy; and finally a decision as to 
the course of action by which to reach the objective. 

The second step is the formulation of the order to carry out the 
decision. In the form of this order there are usually five general 
parts. First, information as to the enemy and friendly forces 
cooperating with the commander issuing the order. Second, the 
general plan of the commander. Third, the specific orders to the 
various subordinates in charge of combatant forces. Fourth, direc- 
tions for the non-combatant organizations and supply services. 
Fifth, information as to the personal whereabouts and intention 
of the commander. 

In thus following a set form, the individual drawing up the 
order clears his mind by adhering to a logical sequence of ideas, 
and is less liable to make errors; by sending an identical order 
to all his subordinates, his mental processes are simplified and all 
the subordinates understand the whole plan better. 
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When each member of the class has thus solved the map prob- 
lem, the solutions are compared, analyses made, and on a subse- 
quent date a conference is held upon them, and the chairman of the 
conference, in pointing out errors, differences, is able to give and 
does give such advice and instruction as seem suitable. Through 
such work the college develops a school of thought of the greatest 
value in time of war. In war, when commanding officers know 
each other to have been brought up to hold similar strategic and 
tactical views, and unforeseen conditions arise, their independent 
action will be such as each can foresee of the other, and such con- 
fidence is of the greatest support. 

10. Having taken a course in “ map problems” the next thing 
is a course in “map maneuvers.” The “ maneuver” differs from 
the “ problem ” in that it is a continuous contest between two sides 
instead of being a study of an isolated situation by a single mind. 
In the “maneuver ” the commander of each side forms his plan 
and issues his orders as in the “ problem,” distributing the subordi- 
nate parts as he sees fit. 

The contest is then carried on through its successive phases on 
the map, a record being made of the course of events. 

In the map maneuver there are two sides with an approx- 
imately equal number of subordinate players all working under 
umpires. In the naval map maneuver as it has been played at the 
naval war college there has been an increasing complexity and 
slowness in the game, which arises from several causes, but which 
may be reduced in considerable degree by a systematic method of 
dealing with the subject. 

In the map maneuver, the object is to make the participants 
acquainted with the theory and practice of war and to develop the 
art of command and the growth of military character in war by 
confronting the participants with the necessity of passing promptly 
and correctly upon situations as they arise. 

The only things that are real in the situation in these maneuvers 
are the decisions made by the participants upon the situations 
presented to them, but these are comparable in all respects to 
similar decisions made in war except in regard to the gravity of 
the results; for these suppositions are necessarily unaccompanied 
by physical conflict, bloodshed and the development of the various 
moral forces and effects which play such important parts in war. 

When in the solution of a map maneuver one of the contestants 
forms a resolution, although it is a real act of war, the conse- 


304 Tue Fietp ofr WorkK TO BE FILLED 


quence of such a resolution in war would be in some physical 
situation, such as a movement of forces, or a battle, whose solution 
would lie in the action of the combatant forces. In the map 
maneuver, however, there can be no physical outcome to the 
resolution of the player and the situation immediately becomes 
unreal. In this dilemma recourse is had to the umpire, who 
refers to his knowledge of history to select a situation similar to 
the one which has arisen in the maneuver and then renders a 
probable solution based upon the case of actual warfare as a 
governing precedent. The umpire thus having cleared the ground, 
the way is open for the contestants to form new resolutions and 
thus the action moves on to another phase to be solved by a new 
appeal to the umpire for a solution of the situation based on the 
history of actual warfare. In this way, the student is led to experi- 
ence in his own person that part of the conduct of war which 
relates to the moral conflict of the leaders, and by such experience 
his character is braced to meet the responsibility of command. 
At the same time, the constant reference to history to learn what 
result may be expected from his resolution makes his conclusions 
sound, gives him a training in war second only to experience in 
actual war, and makes the course of study practical in the highest 
degree. 

As was said previously, these sub-caliber studies in leadership 
in war are as profitable to commanders as sub-caliber firing is to 
gun-pointers. For thus a student makes a great part of the art of 
war his own. The remarkably successful results which follow 
from studies so prosecuted and the disasters which follow their 
neglect are evident in contrasting the progress of the two great 
wars of this century (Boer War and Russo-Japanese). 


THE METHODS OF THE NAVAL War COLLEGE OF TEACHING THE 
ArT OF War. 


11. Let us now see what is done by our naval war college to 
improve our conduct of war. When the college was first estab- 
lished it dealt only with the science of war. Captain Mahan’s 
lectures on Naval Tactics and Strategy established for the first 
time the science of naval warfare on a sound basis. This was 
much, and when his works were published as naval histories they 
were appreciated by the whole civilized world; much more indeed 
abroad than in his own country. 
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With this accomplishment the war college rested for some 
years until under the presidency of Captain Taylor it undertook 
to deal with the art of naval warfare by adopting “ Kriegspiel ” 
from Germany and modifying it to meet naval requirements. But 
at that time the staff of the college was not prepared to instruct. 
The work of the students was unguided, for both they: and the staff 
were groping in darkness together, the blind leading the blind. 
Accordingly progress has been slow. Nevertheless, at the present 
time some progress has been made ; certain points in naval warfare 
have been-definitely cleared up. Besides, it is now recognized, just 
as Mahan pointed out in his lectures with regard to the science of 
war, so also in regard to the art of war, much work done by the 
army is available for use of the navy. 

Hitherto the war college has said to those attending its courses 
“find the path for yourselves,’ but all the considerations just 
mentioned show that it is now the duty of the college to avail 
itself of the standing it has gained in past years, to point out the 
proper path of progress and aid péople to walk in it. The next 
step in the development of the war college is to assume authority 
and teach. 


DocrtrinEs WuicH SHOULD BE THE FOUNDATION OF INSTRUCTION 
IN THE ART OF WAR. 


12. For many years Germans have been teaching their army 
two great doctrines, the doctrine of “offense,” and the doctrine 
of the “initiative.” These two doctrines are just as necessary 
in naval warfare as in land warfare and evidence is not lacking 
that the German navy has been as thoroughly imbued with them 
as the army. It is the more necessary for these doctrines to be 
systematically taught to the.naval service because: the influence 
of peace routine opposes their growth and development in the 
mind and character of officers. 

The doctrine of the “offense” which the Germans take such 
pains to inculcate is the result of much experience of war and 
much study of military history.. In war, there is both attack and 
defense ; and each student is made to recognize that while defense 
is the stronger form of warfare, it is merely negative in its results. 
An attitude of defense is properly taken up only to delay the enemy 
and allow conditions to change until there is a prospect of success- 
ful attack. If a combatant expects to remain permanently on the 
defensive, peace at once is better and less expensive. 


c 
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On the other hand, offense is the weaker form of warfare but 
it is positive in its results. If one is strong enough to attack he 
expects to gain something by his battle. Even in a defensive 
battle, if the defender repels the attack, he cannot profit greatly 
by his repulse of the enemy, except by passing to the offensive. 

Thus the doctrine of the offensive is that only by attack at some 
stage of the strife (war or battle) can real success be won. 

Nothing else is effective, yet after long peace the outbreak of 
war is apt to find leaders who, not having had proper training 
during peace, seek success by some other means than attack, who 
try to defeat the enemy by stratagems, deceit, maneuvers, or any 
other means which refrain from bloodshed. 

The doctrine of “ offense”’ teaches that such pitfalls are to be 
avoided and that ultimate success is only to be found in striking 
the enemy. This lesson is one the German army has learnt and 
teaches as the result of profound study of history, and the military 
world accepts it as true. Although we know less of German naval 
views, yet what we do know warrants the belief that in the navy 
also the same doctrine is based on the facts of naval history. 

It is necessary for a naval war college to teach the doctrine of 
“offense,” for if we look at the early records of “ strategic sit- 
uations’ as solved by officers attending our naval war college, 
there is abundant evidence to be seen in them that the doctrine 
is not a matter of intuition. 

If our training for war is to keep pace with the most advanced 
nations our war college must never relax its effort to teach this 
doctrine and impress it on the characters of naval officers. 

13. The doctrine of the “ initiative ” is the second great German 
doctrine of war. While the usual meaning of the word is the start- 
ing or beginning, in the military technical use it has two shades 
of meaning. 

As between two hostile forces, the initiative means the beginning 
of a course of action on the one side, while the other side remains 
in a state of expectancy. 

As between a commander and his subordinate in the same force, 
initiative refers to the duty and privilege of the subordinate to 
begin a course of action without specific reference to his superior. 
This is so contrary to the usual idea of military discipline as 
exemplified in the familiar gospel story of the Roman Centurion 
and the soldier that it calls for clear explanation. 
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The military art calls for the highest degree of cooperation 
between man and man to secure success. Discipline and formation 
of character to ready obedience have always been the recognized 
means of obtaining such cooperation. But this literal obedience 
is desirable only where the commander is actually present at the 
point where the order is to be executed and cognizant of existing 
circumstances, and usually it is less necessary the larger the 
command of the subordinate. 

If conditions change between the issue of the order and its 
execution, it may no longer be advantageous to proceed with 
it, or suddenly arising circumstances may require a subordinate 
to act without instructions. In either case, opportunity occurs 
for initiative; by which is meant acting according to the general 
plan of the commander rather than according to the exact letter 
of his instructions. This is the highest form of cooperation. It 
is not license for the subordinate to do as he likes, but calls for 
entire loyalty to the commander and is possible only to subordi- 
nates who are completely informed as to the general plan of the 
commander and their own part in it. But as it allows freedom to 
the subordinate, so it demands responsibility from him and is com- 
patible with and indeed requires a high state of discipline to yield 
its greatest value. It is most necessary in the highest commands. 
diate superior sees the same facts at the same time, and can decide 
for himself as to the proper course. 

Thus “initiative” is a question of the interpretation of orders; 
and consequently, of the formulation of orders, since they must 
be so framed as to give subordinates both the necessary infor- 
mation and the necessary latitude to meet the situation intelli- 
gently. In teaching “initiative” as a part of the military art, 
the army relies largely upon the formulation of orders to meet 
specific situations known as “map problems.” In solving such 
map problems, the student first makes a thorough analysis of the 
situation which serves to develop his plan and then he formulates 
his order to convey necessary information, explain his resolution 
and assign to each subordinate his part in the general plan. All 
orders so drawn up are then carefully examined and compared 
to expose omission, superfluities and errors, and the class then 
undertakes to discuss and compare the various solutions in order 
to satisfy themselves as to what the proper course of action really 
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is. When an officer can formulate a sound order he has made a 
long step in the art of leadership, because to write a good order, 
he must first study the situation and form a plan suitable to it, 
and then he must communicate his news and decision to his sub- 
ordinates, yet the order must not limit the proper discretion of 
subordinates by entering into unnecessary details and so hamper 
initiative. 

The German army has originated a form of field orders which 
has been imitated by all the principal armies, which form confers 
upon subordinates the proper opportunity for initiative. The map 
problems which furnish the occasions for these lessons in initiative 
also call forth the proper views on offense, and in each case it is 
the due formulation of orders and their subsequent comparative 
criticism which gives the lesson. 

It is an easy matter to adapt these map problems to naval use 
and make them the means of teaching the navy the same essential 
doctrines of the “ offense” and the “ initiative.” 

Not until after students have thus learnt a first lesson in initia- 
tive and offense by map problems does the army find it profitable 
to go further on the same road by exercises in ‘‘ map maneuvers ” ; 
where, after formulating orders suitable to the situation, the 
students proceed to develop the action by the progressive contact 
of mind against mind, which in the navy we still call a “ war 
game” after the German fashion. It is scarely necessary to urge 
that this orderly development and progression of instruction which 
the army finds most advantageous promises as much for the navy, 
and that here also it should adopt and adapt the army methods 
without the labor and delay of originating and developing others 
for itself. 

We are much behind the army, however, in our accumulation 
of tactical, strategic and administrative data in a form suitable 
for use in map maneuvers. As was remarked just now, in this 
form of maneuver, it is the duty of the umpire to solve each 
physical situation arising in a maneuver in a way which both 
contestants acknowledge to be possible and practicable in war. If 
the time required for the solution of a map maneuver is not to be 
very long, the umpire must have at hand actual precedents of 
every sort to guide him, if not to govern him in his decisions. 

We may procure these from three sources, first from history, 
second from practical work of the fleet in its current drills and 
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maneuvers, and thirdly from the college solutions of minor sit- 
uations on the tactical “map maneuver” table. But this third 
method itself is of course based on the other two, so that the war 
college work is based on the study of history and of our own 
fleet. 

If its conclusions are not sound, the fault lies in the workmen, 
not in the materials and methods. 

But the development of the “ initiative ’’ as between two oppon- 
ents is also a matter of German solicitude. In this sense it is a 
part of the general doctrine of the “ offense’ and broadly means 
either surprise or striking before the enemy has completed his 
preparation. 

The whole German plan of mobilization is intended to secure 
the advantage of “ initiative ” by mobilizing first and gaining the 
advantage of material and moral success at the outbreak of war. 
This the Germans did in 1866 and in 1870, and this they believe 
themselves able to do to-day, not only with their army, but with 
their navy also. The whole of “initiative”? is to support the 
“ offense,” by instant continuous exertion of all the powers of the 
nation, and by all the component parts of the national armed 
forces. This generally accepted view of the advantage of the 
“initiative ’ is one which our government and people have never 
been able to take; and to those who have studied the matter it 
is the most threatening danger point whenever we are confronted 
with war. It is the duty of the war college to see to it that at 
least the navy understands all the advantages of the initiative 
and the offensive and profits by them to the greatest extent 
possible. 


THe Two SPHERES OF WorK OF THE NAvy DEPARTMENT AND 
THE RELATION OF THE WAR COLLEGE TO EACH. 


14. It has been already mentioned that a commander has two 
main duties—to make his command efficient as a weapon, and to 
make himself efficient as a leader and wielder of that weapon. 

The Navy Department similarly has two duties to perform ; 
administratively it must maintain an efficient navy through its 
technical bureaus, and tactically and strategically it must use that 
navy effectively through its office of operations. The staff of 
officers who perform the duties connected with the employment 
of the navy as distinct from its maintenance form the general 
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staff. For some reason the name is objectionable to many persons 
in the navy, but nevertheless the duties must be done and the 
meaning of the term general staff is well defined. Perhaps some 
such term as “‘ war staff” might be more acceptable to those who 
are prejudiced against the term “ general staff” to denote those 
who perform these very necessary duties. 

In the execution of the problems connected with the navy it is 
best to employ those who have studied the duties of leadership at 
the war college. 

To emphasize what was remarked a few pages back, the duties 
of a war college are to hold the methods and standards of service 
necessary for the successful prosecution of war constantly before 
the leaders of the navy. As the work of this war college has 
developed in the course of years, it accomplishes this work along 
two different lines. 

One objective which it undertakes is to aid the Navy Department 
as an organization in arriving at correct solutions of the various 
questions of policy relating to war, with which the Department 
is confronted. The individual officers of the Navy Department 
are overwhelmed with administrative details of work and they 
have little time available for consideration of broad questions of 
policy. The war college is unembarrassed by the necessity of 
dealing with administration and is free to devote itself wholly to 
questions of policy. Its work and that of the general board under 
the Division of Operations bear the same relation to the adminis- 
trative work of the Department that a drafting room in a manu- 
facturing establishment bears to the shops. The work of the shops 
is laid out in the drafting room and different shops work in 
harmony because the work of each has been coordinated by the 
drafting room with that of the others. Similarly, the war college 
considers the necessities and possibilities of war in solving the 
questions which are usually submitted to the conference of officers 
there. It works out its views by the study of history and by map 
maneuvers and by discussion of the experience of its own mem- 
bers, and arrives at well considered solutions of large questions 
of policy which the routine staff of the Department cannot well 
manage in regards to organization, supply, ship building, etc., on 
one hand and in regard to war plans, theaters of war, and bases 
therein, on the other hand. 
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The Department’s duty of maintenance is administrative. After 
the division of operations has determined the requirements of war 
in various directions mentioned above, the other bureaus and 
offices of the Navy Department should convert the suggestions 
of the former into reality. But the condition of harmonious 
cooperation between the division of operations on one side and the 
executive bureaus of the Navy Department on the other is that 
neither shall trench upon the business of the other. The war 
college is in part an instrument for the study and elucidation of 
the questions of leadership which come before the division of 
operations. The war college in its academic studies formulates the 
requirements of successful war; the executive bureaus of the 
Department should conform to the doctrines of the war college 
after approval by the Secretary. 

The bureaus should not revise the doctrines and principles of 
the war college, neither should the war college criticize the execu- 
tive methods employed by the bureaus in filling requirements. 


Use or War COLLEGE WorRK FOR PURPOSES OF THE 
GENERAL STAFF. 


15. Although the object of a war college is to develop and train 
individual officers and acquaint them with the art of war, yet any 
work or study whose principal result is to develop this knowledge 
of the art of war is properly war college work, even if done away 
from the actual institution. 

On the other hand work whose object is to afford a basis and 
guide for departmental policy is general staff work. But much 
work done originally as war college work needs only approval by 
proper authority to become available as general staff work. 

A war college and a general staff are both concerned with 
four general branches of study; namely, economics, logistics, 
strategy and tactics. The last three are widely studied but the 
first receives less attention. Economics may be defined as the 
relation of national military forces and their needs to the com- 
mercial life of the nation. 

For the regular army and navy the problems of economics are 
satisfactorily solved in one way or another for every country. The 
very continuance of the army and navy prove it, and it is for this 
reason that economics attracts little attention in minor military 
studies. 
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But as soon as mobilization takes place, and the regular services 
are required to expand to a war footing a whole host of economic 
questions relative to recruitment, armament and supply imme- 
diately arise whose correct solution is one of the first importance, 
and upon all these turn all the problems of the general staff. Any 
complete war college course therefore involves a study of military 
and naval economics, in order to form officers capable of solving 
general staff problems, i. e., problems whose solution is necessary 
for the guidance of departmental policy. 

16. The steps taken at a war college to instruct officers in the 
art of war are several in number. They include preparation of 
monographs on subjects of military interest, the preparation and 
solution of map problems, the execution of map maneuvers, the 
execution of maneuvers on the ground with imaginary forces, and 
the execution of maneuvers with actual forces. (Of these, maneu- 
vers on the ground with imaginary or indicated forces are practi- 
cable for the navy only in rare cases, when operating jointly with 
the army.) 

But operations of war are of varying degrees of magnitude 
from those of the smallest units up to national wars, and in a 
course of study in the art of war it is very desirable to begin 
with a study of operations of the smallest magnitude, and advance 
progressively to deal with larger and larger magnitudes ending 
with the study of national war. 

It is possible to classify operations of war approximately 
according to their magnitudes. 

Thus, the only operation of the first magnitude is national war 
embracing the combined operations of the national army and the 
national navy. 

In the second magnitude we may put: 

a. Operations of the national army. 

b. Operations of the national navy. 

c. Combined operations of two or more forces of the third 
magnitude. 

In the third magnitude we may put: 

a. Operations of several army corps. 

b. Operations of several naval squadrons. 

c. Combined operations of two or more forces of the fourth 
magnitude. 


And so we may continue, bearing in mind that in the smaller 
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magnitudes the classification of operations falling under each may 
be indefinitely extended at pleasure. : 

In the study of operations of any feeaitiede the first step to be 
taken is that of the preparation of monographs embodying neces- 
sary information in regard to the:class of operations under con- 
sideration. It includes the study:of history and of maneu- 
vers and the accumulation of all possible.information in re- 
gard to the operation to be undertaken, and as every operation is 
composed of a related series of smaller ones it is clear how neces- 
sary it is thoroughly to understand minor operations before dealing 
with larger ones. In operations of the larger magnitudes the 
monographs embody most careful studies from every: direction 
of all the problems of economics, and logistics relating to war. 
Such studies in .economics and _ logistics» form the necessary 
foundation of further war college work in map problems and map 
maneuvers of the same magnitude and are besides. the foundation 
of general staff plans for mobilization and conduct of national war. 

Information in regard to operations of the smaller magnitudes 
which should be formally embodied in a monograph. is frequently 
assumed to be a part of the ordinary professional knowledge of 
every officer. 

After the monograph fae been. prepared, or its necessary infor- 
mation assumed to be known, the next step in. studying a given 
operation is the solution of a map problem relating thereto which 
involves the preparation of plans to meet the situation, 

By the study of a series of map problems, the mind of the 
student is formed by practice not only to plan but to command. 


The map problem is an instrument whereby one learns to formulate 


his orders with necessary precision but yet with due regard to the 
sphere of action of his subordinates, and with proper allowance 
for unforeseen contingencies. 

In the map maneuver the student takes a step in 1 advance and 
exercises his mind against that of another, learning to modify his 
plan and his action according to conditions as they arise. 

In maneuvers on the ground with imaginary forces, the student 
first passes from desk work and begins to train himself in the 
observation of actual conditions and circumstances in so far as they 
relate to the terrain, but otherwise these maneuvers are similar 
to map maneuvers. The study of terrain by this form of exercise 
is practicable for the navy in occasional situations only and then 
usually in conjunction with the army. 
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Finally, maneuvers with real forces give experience in actual 
handling of forces, train the eye in estimating the situation, train 
the judgment in dealing with men, and give to the participants 
an actual knowledge of a great proportion of the circumstances 
and conditions existing in war. 

17. Let us trace the work necessary in carrying out a map 
maneuver of the first magnitude. Such a map maneuver when 
carried out by experienced officers is general staff work. That is 
to say, the solution of such a problem will be the basis of depart- 
mental administration and strategic plans for war. The situation 
for opening the maneuver will be as follows: 

State A desires to assume the offensive against State B, and 
begins the mobilization of fleet, army and over-sea transport 
service on date X. State B begins its mobilization on date Y. 

The first step is to draw up a series of monographs on the 
strength and characteristics of the forces of the two enemies and 
the economics of the two countries, wealth, resources and reserves 
of military and naval supplies and of men trained and partially 
trained. A further series of studies is to be made of the dates 
X’ and Y* at which the two powers can complete their respective 
mobilizations. A still further study must be made of the logistics 
of the national forces to determine the relative times at which the 
various constituents of each national force can reach different 
theaters in which the objectives of one side or the other are likely 
to be found. 

Having completed the studies for information, it is next in order 
to take up a series of map problems to compare a series of plans 
as well as to instruct individuals. 

Thus: State.A having a force P completes its mobilization M 
days before State B completes the mobilization of a force Q. A’s 
objective is R. Draw up general letters of instruction for the 
campaign of A, and afterwards for that of B for several variations 
of M, P, Q and R. 

18. When several of these plans have been worked out people 
are sufficiently acquainted with the general subject to proceed 
with map maneuvers carrying the study a step further. 

The contestants make and follow their plans until the hostile 
forces come in contact, when a local situation immediately develops 
of the second or third magnitude. If the umpire and players are 
all well acquainted with conditions arising in local situations of 
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such a magnitude, it is satisfactory to deal summarily with these 
local phases of the progress of the maneuver by arbitrary decisions 
of the umpire based on the general confidence in his knowledge 
as well as in his judgment. In such a case the map maneuver 
remains in reality one of the first magnitude, and is a study of the 
strategic relations of various important operations which make 
up the whole conduct of a national war. On the contrary, if in 
the conduct of a maneuver of the first magnitude the umpire and 
players are not already familiar with operations of the second and 
third magnitude, it is useless for the umpire to carry on the situa- 
tion by arbitrary decisions in which nobody, not even himself, 
places any confidence. To give instructive results in this case 
it is necessary to deal individually in detail with every local con- 
tact, and while nominally a study of an operation of the first 
magnitude the maneuver is actually degraded into a long series 
of maneuvers of minor magnitudes which are in themselves 
valuable but are fatiguing and lose much of their instructional 
value because everybody realizes that they are not what they pre- 
tend to be—a study of the first magnitude. We cannot carry 
the study of an operation of the first magnitude futher than a map 
maneuver, as real maneuvers on such a scale with real forces are 
totally impracticable except in war. 


REVIEW OF THE METHODS AND RESULTS OF A WAR COLLEGE 
COURSE. 


19. Enough has been said to indicate that in the systematic 
study of war by the methods now in vogue it is necessary to begin 
with operations of the smallest magnitude and complete the study 
of that magnitude before passing to the study of a greater magni- 
tude. However, if it is sought to omit a magnitude in this pro- 
gressive study, it will be found that no increased progress is made; 
because when a local situation of the omitted magnitude occurs 
as a minor event in the general conduct of a large operation it 
will be necessary to suspend the rest of the study in order to 
examine in detail the minor phase with which nobody is ac- 
quainted. 

The present map maneuvers as carried out by the army are an 
improvement on the naval war game because the former are much 
more rapid and flexible. 
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The early form of Kriegspiel to which our navy still closely 
adheres involves a group of players on each side working by a 
set of rules, governing each imaginable circumstance. By the help 
of the rules the players move to a solution through an infinity of 
detail, but the amount of work in large problems becomes prohibi- 
tory, even to German thoroughness. A satisfactory modification 
has been found to be in the substitution of the learning and 
intelligence of an umpire for the dull and tedious inflexibility of 
rules, and modern Kriegspiel is no longer a “game” of war 
because fixed rules are absent. It has become a “‘ map maneuver,” 
but the less the umpire knows of the history of war, the more 
tedious is the maneuver and the more it reproduces the objection- 
able features of the early form of Kriegspiel. From the map ma- 
neuvers of a given magnitude we pass in the course of study to 
field maneuvers, first with imaginary and then with real forces. 
(With naval forces only, the map maneuver with imaginary forces 
is ordinarily worth very little.) The maneuver with real forces is 
much slower than the map maneuver and needs more extended 
arrangements, but is has the great advantage of training the eye 
and judgment in recognizing the actual situations as they arise 
in service, whereas the map maneuver, although of very great 
value, remains a mental exercise only. 

Having completed a series of exercises relating to operations 
of a given magnitude, it is then time to begin the study of opera- 
tions of the next greater magnitude. The first step is the prepara- 
tions of monographs embracing the necessary information relating 
to such operations. The data for the monographs ate to be found 
chiefly in the history of war, but also in the records of map and 
field maneuvers carried out in previous exercises of minor magni- 
tude, and having completed the monographs by all available infor- 
mation the course of study proceeds to map problems and 
maneuvers. 

In this way a foundation may be gradually built up, so that the 
participants quickly grasp the essential points in any problems of 
war that is presented to them; but this promptness in apprehension 
depends upon the due and orderly sequence of study in which no 
step is omitted and full examination is made of operations of each 
magnitude before proceeding to those of the next greater 
magnitude. 
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20. When a war college course such as has been described has 
been completed, the student has accomplished the following in the 
way of individual professional development : 

Through monographs he has acquired a fund of information in 
regard to war based upon the wide experience of many people, 
which is to be a guide to him. ; 

In the war problems he has learned to formulate clear and sound — 
plans of war; and in giving orders, to keep closely to his own 
business, leaving to his subordinates the duty and privilege of 
attending to theirs without disconcerting annoyance. Further, the 
map problems teach precision of phraseology and to convey the 
intentions of the leader without hampering the proper discretion 
of subordinates. 

Further, the map problems, while primarily tactical studies, are 
also most desirable as studies in administration. In war, results 
depend upon the success with which subordinates execute the 
broad intentions of the commander-in-chief. The enemy is always 
seeking to frustrate his opponent’s plans, and if the commander- 
in-chief embarrasses his subordinates with undue interference with 
their initiative and responsibility, he cannot have his ideas carried 
out. A good plan may fail because it is too rigid to endure to the 
end: The commander-in-chief’s error in such a case is not 
tactical, but is an administrative fault entailing tactical results. 

In the map problems such errors in the solutions are dwelt upon 
and the students not only learn to avoid them in tactical matters, 
but the influence of those studies bears fruit in better adminis- 
tration in all lines of work. The map maneuvers teach the student: 
to pursue unhesitatingly, continuously, and, above all, promptly 
the course of action originally chosen upon sufficient reasons. 

Further, the maneuvers on the ground or at sea train the eye 
and judgment in real movements, and put the capstone on the 
previous work. : 

The final result of a properly conducted war college course is 
that those who have profited by it are better fitted to solve the 
questions arising in the conduct of departmental preparation for 
war (general staff work), than they.would have been had they not 
had the advantage of formal and regular instruction in the art of 
war, and the course of study has at the same time developed their 
capacity for assuming in their own persons the responsibilities of 
leadership which cannot otherwise be learned in time of peace. 
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ALTERNATING CURRENT VERSUS DIRECT CURRENT 
FOR. USE-ON_ BOARD SHIP. 


By Lieutenant S. M. Rosinson, U. S. Navy. 


At first sight, it would seem that the advantages of alternating 
current disappear on board ship since the main advantage—that 
of more economical power transmission for long distances—does 
not hold here. However, the electrical installation of a battle- 
ship is such a complicated problem that it finds no parallel else- 
where, and it has to be considered’ in detail to determine which 
system is the better. In order to do this it will be necessary to 
enumerate the electrical appliances used on board ship, and also 
to consider the wiring of the ship. 

The following list comprises most of the electrical appliances 
to be found on one of our new battleships: 


4 300 K. W. generating sets. 
2 500 watt motor generator sets for interior communication; voltage 
16 to 20. 
2 500 watt motor generator sets for telephones; voltage 16 to 20. 
2 25 watt dynamo motors for telephone bells; voltage 75, frequency 16%. 
21% K. W. motor generator sets for turret danger zone signals; voltage 
125, frequency 60. 
2 Small motor generator sets for turret tell-tale system; voltage 20. 
1 Small motor or motor generator set for the howlers. 
1 5 K. W. motor generator set for wireless telegraphy; voltage 110, fre- 
quency 500. 
Numerous 4% H. P. ventilating sets. 
4 5 H. P. jacking motors for turbine ships. 
12 45 H. P. motors for forced draft blowers. 
8 Motors for machine shop, ranging from 34 H. P. to 7% H. P. 
The time firing device. 
12 40 H. P. motors for the turret ammunition hoists. 
12 3% H. P. motors for breech closing. 
12 10 H. P. motors for the rammers. 
1 12 H. P. motor for the sanitary pump. 
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6 Small motors for use in the galley, ranging from % H. P. to 2 H. P. 
2 3 H. P. motors for fresh water pumps. 
Fan motors for the ventilating system, ranging from 134 H. P. to 11 
lal, Je. 
2 40 H. P. motors for hoisting 
2 30 H. P. motors for turning 
7 35 H. P. motors for deck winches. 
4 4 H. P. motors for fire room elevators. 
17 34 H. P. motors for the long-arm system. 
-1-6 H. P. motor for the laundry. 
14 3 H. P. motors for the chain hoists. 
4 4H. P. motors for the ammunition conveyors. 
12 35 H. P. motors for turret turning. 
12 15 H. P. motors for gun elevating. 
Electric ranges of 190 H. P. and 380 H. P. 
Electric bake oven of 20 H. P. 
Search-lights taking 120 amps. at about 50 volts. 
Incandenscent lamps. 


} For the boat cranes. 


The motors of the ship can be roughly divided into four 
classes: ; 

(1) Those not requiring large starting torque, nor variable 
speed, but requiring good speed regulation with change of load. 
These are the motor generator sets, fan motors, portable ventilat- 
ing sets, time firing device motor, small motors in the galley, 
laundry motor, turret training and gun elevating motors when 
equipped with Waterbury Tool Co.’s method of speed control. 

(2) Those requiring considerable starting torque, but not re- 
quiring variable speed.. These are the pump motors, motors for 
the long arm system, chain hoist motors, ammunition conveyor 
motors, and turret ammunition hoist motors when arranged to 
run continuously as they are on the new ships. 

(3) Those requiring considerable starting torque and a speed 
falling off considerably with increase of load. These are the 
deck winch motors and elevator motors. 

(4) Those requiring a variable speed, either large. or small 
starting torque, and reversibility. These are the machine shop 
motors, hoisting and turning motors for the boat crane, rammer 
motors, forced draft blower motors, and jacking motors. 

Let us take up this list.in detail to see whether alternating cur- 
rent is suitable. The generators would be of the three-phase 
type, giving 125 volts as at present, and 60 cycles frequency. This 
frequency would be suitable for both motors. and lights. The 
three-phase system would be used.in preference to other poly- 
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phase systems as it gives a simpler wiring arrangement; the 
single-phase system is not flexible enough and is not adapted for 
all motors. 

In a three-phase, 60 cycle, alternating current system, the motor, 
to fulfill the requirements of the four classes of motors used on 
board ship, would be the induction motor in some form, so an 
enumeration of its principal features and characteristics is given 
here. The stator of this machine is practically identical with 
that of the alternating current generator. There are two general 
types of rotors; the first is a simple drum with copper bars em- 
bedded in its surface and short-circuited by rings at the ends and 
is called the squirrel-cage type. In this form the induction motor 
is about the simplest known electrical machine. The second type 
is known as a definite or polar wound rotor; the windings are 
led to slip rings and then short-circuited through a variable 
resistance. There are several, forms of this type but they all have 
the same general characteristic—that of a wound rotor. 

For any given induction motor, the torque at starting varies 
directly as the resistance of the rotor; under running conditions, 
for any given speed, the torque varies inversely as the rotor re- 
sistance, With low resistance rotors, there is very little varia- 
tion of speed with load, this being as low as one per cent some- 
times; with high resistance rotors there is a wide variation of 
speed with load. The usual method of starting a small squirrel- 
cage induction motor is to connect it directly to the power mains; 
the method of starting a large squirrel-cage motor which does 
not require large starting torque, is to use an autotransformer 
in the primary circuit; this feeds the stator at first with a low 
voltage, gradually increasing this till full’ voltage is reached. 
There are two methods of varying the speed: first, varying the 
resistance of the rotor windings; second, changing the number 
of poles on the stator. This latter is generally used to give only 
two speeds while the former is used to give a great number of 
small variations of speeds. Reversing is accomplished by chang- 
ing any two of the primary leads. When driven above synch- 
ronous speed the motor acts as a generator, tending to pump 
power back on the line, thus. giving a strong braking action: 
the different forms of this motor adapted for the four classes of 
service required on board ship would be: 

(1) For class one, a squirrél-cage motor with a very low re- 
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sistance rotor; it would have small starting torque, small slip. 
and high efficiency. 

(2) For class two, a squirrel-cage motor with a higher re- 
sistance in the rotor windings; it would have a fairly large start- 
ing torque, variation of speed with load would not be consider- 
able, and the efficiency would be fairly good. 

(3) For class three, a squirrel-cage motor with a high. re- 
sistance rotor; it would have very large starting torque, large 
slip, great drop in speed with increase of load, and low efficiency. 

(4) For class four, a definite wound rotor, with variable re- 
sistance in the armature; it could be arranged to give maximum 
torque at starting; the slip and efficiency would depend on the 
amount of the resistance used. 

Each of these motors would perform its duty in a perfectly satis- 
factory manner in every way. Those with high resistance rotors 
would be inefficient electrically, but they are only used inter- 
mittently, and for that matter, the direct current motors used 
for the same purpose would, as a rule, be inefficient. The actual 
performance of the work would be entirely satisfactory and most 
of the motors highly efficient. 

There is another form of alternating current motor which 
would be useful for some purposes on board ship. It is a recent 
modification of the single phase series motor. It has a stationary 
armature and commutator which are just like those of a direct 
current machine in their relation to each other but the commu- 
tator is separate from the armature and may be situated any 
distance from it. The brushes on the commutator are supplied 
with single-phase alternating current and they are revolved, either 
by hand or by a small motor, thus producing a revolving and pul- - 
sating field in the armature. The rotor consists of a drum with one 
short-circuited coil on it. This coil keeps step with the brushes as 
they revolve. The action of the motor is practically the same as 
that of a transformer so that when the brushes are stopped, the cur- 
rent supplied to them will be very small, being only the mag- 
netizing current. The amount of torque developed at starting 
will vary with the load; the speed will be independent of the 
speed of the generator and will depend solely on the speed of the 
brushes. The efficiency is slightly lower than that of polyphase 
motors and the power factor is higher. 

This motor would be very suitable for a steering engine, since 
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it has the advantage that when the brushes stop rotating the 
motor becomes a generator, giving a very powerful braking action 
that is obtained in direct current machines only at the expense 
of considerable complications. 

For turret work, it would be an ideal form of motor as it 
would be equivalent to hand training and elevating without any 
of the disadvantages of the latter. It would also have the ad- 
vantage that it could be operated by direct current from storage 
batteries if these were installed in the turrets for an auxiliary 
power supply. If used in this way there would be two coils on 
the rotor and the second one would be short-circuited only when 
using direct current. The storage batteries would be charged 
from the power circuit through a mercury arc rectifier. 

This motor could be used on three-phase mains without any 
difficulty. 

Next consider the wiring of the ship. There are the power 
and light mains with the branches tapped off from them. The 
following smaller lines are also energized by generator voltage: 


General alarm gongs. 

Cease firing gongs. 

Helm angle indicator. 

Steering telegraph. 

Engine revolution telegraphs. 
Steering emergency signal. 

Course indicator. 

Ammunition hoist indicator. 
Electric whistle operator. 

Anchor handling and boat hour gongs. 
Range and deflection instruments. 
Spotters’ information circuit. 
Sub-operators’ information: circuit. 
Bells and buzzers for salvo firing. 
Gyro indicators. 

Torpedo firing circuit. 
Water-tight door signals. 
Howlers. 


The following lines are energized by motor generators: 


Interior communication motor generators. 
Call bells for voice tubes and staterooms. 
Fuel oil tank indicators. 
Fire alarm system. 
Fire room and engine room telephone call bells. 
Magazine temperature indicators. 
Refrigerator room temperature indicators. 
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Telephone motor generators. 
Telephone circuits. 
Ship’s telephones. 
Fire control telephones. 
Maneuvering circuit. 
F. R. and E. R. circuit. 


Special motor generators. 
Turret danger zone circuit. 
Turret tell-tale circuit. 
Gun firing and sight lighting circuit. 
Gyro compass circuit. 
Shafts furnish power. 
Shaft revolution indicator circuit. 

As arranged on the new ships, these circuits all lead to a cen- 
tral switch board. 

For all these circuits except one, alternating current is suit- 
able ; in a number of cases it is necessary and is already in use as 
shown by some. of the motor generator sets. For the telephone 
circuit, alternating current is not suitable, and a motor generator 
supplying direct current could be used as at present. A better 
plan, however, would. be to use duplicate storage batteries, using 
these alternately, and charging them by means of a mercury arc 
rectifier ; a battery is more suitable for telephone work as it has 
no scratching of brushes or humming noises to transmit to the 
telephone. A battery composed of 16 cells of the B-4 type of 
Edison cell would give a voltage of 19.2, and would weigh 120 
Ibs., and occupy a space 8% inches high, 6,3, inches wide, and 
about four feet long. Two of these would be just as reliable, 
would be lighter, take up less space, and would be more satis- 
factory than the present duplicate motor generator sets. 

For the wireless sets, a frequency changer would have to be 
used, for although alternating current is used for this work, the 
commercial frequency of 60 is found to be not so efficient as a 
frequency of 500. | { 

For the search-lights, alternating current would be used but it 
would be transformed to the proper voltage instead of using a very 
large and wasteful rheostat as is done at present; a constant cur- 
rent transformer would be used for this purpose. 

The lighting circuit of the ship would be wired as a single- 
phase circuit. 

In looking over the ship’s complete installation, it will be 
noticed that a great variety of voltages exist, requiring a great 
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number of motor generators; also that alternating current is at 
present used in a number of cases; and also that, on account of 
the desirability of suitably locating the motor generators, it be- 
comes necessary to make all circuits extend practically through- 
out the ship. If alternating current were substituted, all these 
motor generators could be replaced by transformers, which, on 
account of their small size and reliability, could be placed where- 
ever it is necessary to run a circuit. Thus many of the circuits 
could be localized, doing away with much wiring; also, if it 
should become desirable to add new circuits, this could be done 
very readily and without installing motor generator sets. The 
first cost and cost of upkeep would be reduced and the care 
necessary for maintenance would be much less; by removing a 
great many of the small circuits, a fruitful source of grounds 
would also be removed. To go more into detail, take the gun 
firing and sight lighting, turret tell-tale, and turret danger zone 
circuits; these circuits could be taken from the turret lighting 
circuit, a small transformer giving the proper voltage, so that 
none of these circuits would have to go outside of the turrets. 
The same thing would apply to several other circuits, such as the 
F. R. and E. R. telephone bells, the refrigerator room and maga- 
zine temperature indicator circuits, fuel oil tank indicator circuits, 
stateroom call bells circuit, torpedo firing circuit, gyro indi- 
cators, etc. 

The generators themselves would be simpler and cheaper 
machines if of the alternating type ; they would also be especially 
suited to the turbine drive and less liable to most troubles gen- 
erally than the direct current generator. 

In the case of the motors, the advantage is still more pro- 
nounced; while having an efficiency equal to or better than a 
direct current motor, the induction motor is more compact, re- 
quires much less attention, costs less for maintenance, and is far 
less liable to break down. 

Some minor advantages of alternating current are—less 
trouble with switches on account of arcing and burning, non- 
magnetic leads, less corrosive effect, more reliable circuit 
breakers, and less danger of installation breakdowns, resulting 
from circuit breaker operation. 

To sum up the advantages of the alternating current system, 
it seems to be cheaper, simpler, more reliable, and to require less 
care and attention. 
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By CHARLES Oscar PAULLIN. 


XI. 


Tue East INDIA SQUADRON IN THE WATERS OF CHINA AND 
JAPAN: 1854-1865. ° 

The commanders-in-chief of the East India squadron, their 
periods of service, and their flagships, from the departure of 
Perry for the United States in 1854 to the discontinuance of the 
squadron on the outbreak of the Civil War in 1861, were as 
follows: Commodore Joel Abbot, 1854-1855, Macedonian; Com- 
modore John Pope, 1855-1856, Macedonian; Commodore James 
Armstrong, 1856-1858, San Jacinto; Commodore Josiah Tattnall, 
1858-1859, San Jacinto and Powhatan; Commodore C. K. Strib- 
ling, 1859-1861, Hartford; and Commodore Frederick Engle, 
1861, Hartford. All of these officers, with the exception of Pope, 
who entered the navy in 1816, served in the War of 1812. Abbot 
died on the China station. Resigning from the federal navy in 
1861, Tattnall was made senior flag officer of the Georgia navy 
and later. captain in the Confederate navy, in which service he 
held several important commands. Armstrong was given no 
active duties at sea after 1858, nor Pope and Engle after 1861. 
In 1864-1865 Stribling commanded the East Gulf blockading 


*The chief sources of information for this chapter are the East India 
Squadron Letters, 1853-1861 ; Commanders’ Letters, November, 1861-March, 
1862, July, 1863-January, 1864; Officers’ Letters, February-April, 1862; 
Captains’ Letters, February-September, 1864; Hoppin, J. M., Life of An- 
drew Hull Foote, 111-135; Jones, C. C., The Life and Services of Commo- 
dore Josiah Tattnall, 74-123; Johnston, J. D., China and Japan, 68-361; 
Williams, F. W., The Life and Letters of S. Wells Williams, 249-326; and 
Sen. Ex. Doc., No. 30, 36 Cong., I sess. 
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squadron. Armstrong and Pope reached the rank of commodore ; 
and Engle and Stribling, of rear-admiral, on the retired list, the 
last named dying in 1880 the senior officer of his grade. 

The East India squadron regularly consisted of three or four 
vessels until the outbreak of the Civil War, when its size was 
reduced and the squadron organization discontinued. When Pope 
took command of it in 1854, the principal ports visited by its ships 
were Canton, Whampoa, Macao, Hong Kong, Amoy, Ning-po, 
Fu-chau, Shanghai, Shimoda, Hakodate, Manila, and Singapore. 
Its headquarters were at Hong Kong, where in 1854 Perry estab- 
lished a naval depot, discontinuing the one at Macao. News from 
Europe and the United States was first received in China at 
Hong Kong, much of it coming by way of England and the 
overland route. In 1852, a naval depot was established at Shang- 
hai, the American trade with which port three years later 
exceeded that with Canton. Our commerce with China was 
greatest from 1850 to 1860, declining rapidly during the Civil 
War and never regaining its former position after that conflict. 
By 1876 the British had driven the American ships entirely from 
the China trade, and were even supplying New York with early 
teas. ‘ 

The period 1854-1865 in China was mainly one of civil strife 
and foreign wars, and consequently the officers of the American 
squadron were frequently called upon to protect the lives and 
property of their fellow-countrymen. The Taiping Rebellion, 
beginning in 1850 and lasting until 1865, was one of the greatest 
insurrections in the world’s history, during which, it is said, 
twenty million people lost their lives. The second English war 
with China began in 1856, and continued, with intermissions, for 
four years, France being drawn into the struggle in 1857. In 
1863-1864 there was a revolution in Japan. The negotiating of 
a second American treaty with Japan in 1856-1857 and with China 
in 1858 gave additional work to the officers of the squadron. 

In 1853-1854 the Taiping Rebellion caused Commodore Perry 
no little trouble, compelling him to station vessels in the neighbor- 
hood of both Canton and Shanghai. On March 6 of the latter 
year. the Chinese war ship Sir Herbert Compton, fired upon an 
American pilot boat near Shanghai, brought her to, boarded her, 
hauled down her flag, captured her Chinese crew, and hung them 
up by their queues to the mainmast of the war ship. When Com- 
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mander John Kelly, of the U.S. ship Plymouth, received news of 
this outrage, he ordered Lieutenant John Guest to proceed with 
one of the cutters of the Plymouth to the Sir Herbert Compton 
and obtain the release of the captured boat. Guest executed his 
commission with such boldness and celerity that he retook the 
prisoners and the boat without the firing of a shot on either side. 
In April, Kelly co-operated with a party of British bluejackets 
and volunteers in defending the lives and property of the 
foreigners at Shanghai. The American party consisted of sixty 
seamen and marines from the Plymouth and some thirty or forty 
officers and sailors of merchantmen and residents of Shanghai. 
The combined force attacked an encampment of Imperialists, 
forcing it to retreat and leave its dead and wounded on the field. 
The Americans lost one seaman killed and one seaman and two 
marines wounded, and one merchant captain killed and the chief 
clerk of the house of Russell and Company wounded. 

In the fall of 1854, the chief seat of disturbance on the coast 
of China was at Canton, which city then seemed likely to fall into 
the hands of the Revolutionists, who had already taken Shanghai 
and Amoy. For the protection of American interests, Commodore 
Abbot stationed his flagship at Whampoa and the chartered 
steamer Queen at Canton, and concerted measures of defense with 
Rear-Admiral Sir James Stirling, the British commander-in-chief 
in China. Determined to maintain a neutral position, Abbot came 
into collision with some of the American residents at Canton, who 
were in favor of preventing the Revolutionists from attacking the 
city. When in March, 1855, the Imperialists defeated the Revo- 
lutionists, the civil commotion subsided, and Abbot dropped down 
to Hong Kong. 

The unsettled state of China was taken advantage of by pirates 
who infested the entire coast of that country. In November, 1854, 
a party of Americans under the command of Lieutenant G. H. 
Preble, in co-operation with the British forces, struck a severe 
blow at these freebooters, destroying sixty-eight of their junks 
and two piratical depots situated on shore not far from Hong 
Kong. One American seaman, belonging to a landing party com- 
manded by Acting Master J. G. Sproston, was killed. Preble was 
commended by both Commodore Abbot and Rear-Admiral Stir- 
ling. In the summer of 1855 he was again engaged in suppressing 
the pirates, making two expeditions against them, one to the 
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southward and the other to the northward of Shanghai. In the 
latter he again co-operated with the British visiting among other 
ports Chi-fu and Wei-hai-wei, where the American flag was dis- 
played for the first time. In August of that year a party of sea- 
men and marines from the American ship Powhatan and the 
English sloop Ratiler, destroyed a fleet of piratical junks and 
captured many prisoners off Khulan. Nine seamen and marines 
were killed, five of whom were Americans. To commemorate this 
event a monument was erected in the cemetery at Happy Valley, 
Hong Kong. * 

While Abbot was commander-in-chief of the squadron, but a 
single vessel, the steamer Powhatan, Captain W. J. McCluny, 
visited Japan. She was dispatched thither with Commander H. A. 
Adams, the bearer of the ratified treaty of Yokohama, who 
had been ordered by the government at Washington to exchange 
ratifications with the Japanese. This formality took place at 
Shimoda on February 21, 1855, the Powhatan displaying a Jap- 
anese flag and firing a salute of seventeen guns. About a month 
before her arrival at Shimoda, an earthquake had greatly damaged 
that town and the neighboring region, injuring the Russian ship 
of war, Diana, Admiral E. Pontiatine, which sank at sea. 
Fortunately her officers and crew were rescued, and, being in dis- 
tress, were generously supplied with provisions by McCluny. 
Pontiatine succeeded in his mission to Japan, the negotiation of 
a treaty similar to that of Perry. 

The personnel of Commodore Abbot’s squadron suffered more 
or less from severe diseases formerly so common on shipboard 
in the East Indies. That the commodore himself was stricken 
with a dire malady, we learn for the first time from a letter to the 
Secretary of the Navy, dated Hong Kong, November 12, 1855, in 
which he wrote incidentally as follows: “ My own health is such 
that my fleet surgeon offers me no encouragement that I shall 
live to return to the United States, but remarks, however, if I 
could sail immediately, there might be some slight chance of my 
restoration to health, and I am strongly urged by many persons 
to do so; but I belong to the old school and have been taught not 
to leave my post until regularly relieved.”* A month later he 


“Collum, R. S., History of the United States Marine Corps, 104; Ford 
J. D., An American Cruiser in the East, 40s. 
*East India Squadron Letters, 1854-1855, 270. 
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wrote his last dispatch to the department, and on the following 
day he died, at the residence of the naval storekeeper at Hong 
Kong. A few days later his body was removed to the 
Macedoman, under an escort of soldiers from Her Majesty’s 59th 
Regiment, furnished by the governor of Hong Kong, and of 
marines from the English squadron, furnished by Rear-Admiral 
Stirling. During the march of the procession minute guns were 
fired by the Macedonian, the British frigate Winchester, and the 
British batteries on shore. From Hong Kong his body was trans- 
ported to America. 

The officer next in rank was Captain John Pope, who at the 
time of Abbot’s death was at Amoy in command of the Vandalia. 
Proceeding to Hong Kong, he transferred his flag to the Mace- 
donian, and thence shortly sailed for Singapore, where on April 
5 he was relieved by his successor in command of the squadron, 
Commodore James Armstrong, who had recently arrived there on 
board the flagship San Jacinto, Captain H. H. Bell. Continuing 
his voyage homeward, Pope reached Boston in August. 

In the summer of 1856 Armstrong conveyed to Shimoda Mr. 
Townsend Harris, the first American consul-general to Japan. 
Here he spent two weeks awaiting the recognition of Harris by 
the Japanese government and Harris’s removal ashore to the con- 
sular residence. Armstrong attended an entertainment given in 
honor of the Americans by the Imperial commissioners from Yedo, 
and he returned their courtesy by receiving them and their suites 
on board the San Jacinto. They were much pleased with the salute 
fired in their honor and with the exercises of the crew with the 
great guns and small arms. At one of the entertainments, they 
asked Armstrong if he could not take the consul-general away 
with him. “No,” he replied, “my instructions are to take him 
to Shimoda, to see him established in his consular house, to erect 
his flagstaff, and to leave him there.’ They then asked if he could 
not convey to his government the reasons why they wished the 
consul-general to leave Shimoda; and he answered them that all 
communications to his government must be sent through Harris. 
To their third and last question, “‘ At what time shall you leave? ” 
Armstrong curtly replied, “I shall leave when I am ready.” * 

From Shimoda the commodore went to Shanghai, where he 
arrived on September 13; and thence early in November, he sailed 


*East India Squadron Letters, 1855-1856, 82-85. 
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for Hong Kong, giving passage to Dr. Peter Parker, the Ameri- 
can commissioner to China. The American legation at this time 
was somewhat peripatetic, and was to be frequently found on 
board one of the ships of the squadron in transit from one Chinese 
port to another. When, as sometimes happened, it was denied 
transportation by the commander-in-chief, for what seemed to 
him good and sufficient reasons, the commissioner complained to 
the state department. Friction between the naval and diplomatic 
services in the Far East continued to exist until the government 
at Washington fixed definitely their respective spheres of duty. 

While Armstrong was at Shanghai in October, 1856, hos- 
tilities broke out in the neighborhood of Canton between the 
English and Chinese. Mr. O. H. Perry, our consul at Canton, 
appealed to Commander A. H. Foote, of the ship Portsmouth, 
lying at Whampoa, to protect the lives and property of his fellow- 
countrymen. Foote responded by conveying to the American 
factory at Canton four boat loads of seamen and marines, eighty- 
one in number, which he organized into companies, posting sen- 
tinels on the house tops and manning some newly erected fortifi- 
cations. He was shortly re-enforced by sixty-nine officers and 
seamen from the Levant, Commander W. Smith, which ship 
joined the Portsmouth at Whampoa. On November 3 some of 
Foote’s sentinels were fired upon by Chinese soldiers and they 
returned the fire, but no one was injured. 

Receiving information of Foote’s movements, Armstrong sailed 
from Hong Kong to Whampoa, where he arrived in the San 
Jacinto on November 12, and at once dispatched the marine guard 
of his ship with arms and ammunition to Canton. Three days 
later, after a consultation with Foote, he resolved, in order to 
avoid the danger of compromising our neutrality, to withdraw 
the forces that had been landed at Canton, a step urged by Yeh, 
the Chinese high commissioner and governor-general. He 
decided, however, to keep one of the vessels of the squadron near 
the factories as a refuge for the Americans in case their lives 
were endangered. On the afternoon of the 15th Foote left 
Whampoa for Canton for the purpose of directing Commander 
Smith to return to Whampoa and bring his ship up the river, 
preparatory to the withdrawal of the American forces from the 
city. For the events immediately succeeding Foote’s departure, 
the official report of Armstrong may be quoted: 
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At about 5 p. m., Commander Foote returned to this ship and reported 
to me that, when off the forts, known as the “Barrier Forts,” situated 
about midway betwen this anchorage (Whampoa) and Canton, his boat 
was fired into five times with both grape and round shot, but fortunately 
without doing any injury. I immediately dispatched Commanders Foote 
and Bell to procure one or more steamers for the purpose of towing the 
Portsmouth and Levant off those forts to redress this outrage upon our 
flag. At daylight the next morning (the 16th) the American steamer 
Kum Fa was dispatched by me to Canton to bring the marines, men, 
launches, and howitzers, belonging to this ship and to the Portsmouth 
down to the latter vessel. Lieutenant Williamson, of this ship, with one 
of our cutters, with an armed crew, and having with him Mr. Ayres, a 
pilot, was sent to sound out the channel up to the forts. Lieutenant Wil- 
liamson returned to the ship at noon and reported that he had sounded to 
within less than half a mile of the forts, when he was fired upon three 
times with grape and round shot, and, I regret to say, that by one of the 
shots, the coxswain of the boat, Edward Mullen, was instantly killed, 
while in the act of heaving the lead. 

The Kum Fa having returned to this anchorage with the force from 
Canton, I ordered Commander Bell to take command of the Levant (Com- 
mander Smith with a small force having been left at Canton, for the pro- 
tection of our citizens and their property) ; and, havirig divided the crew 
of this ship with the Portsmouth and Levant, excepting some 60 men with 
Lieutenant Williamson and the warrant and engineer officers to take care 
of her (she drawing too much water to go up the river), I repaired on 
board the Portsmouth, accompanied by the fleet surgeon, Dr. Wood, and 
my secretary, hoisted my pennant on board of her, and in tow of the 
American steamer Willamette, the Kum Fa towing the Levant, got under 
way and stood up the Whampoa channel, and anchored in the Portsmouth 
within 500 yards of the nearest fort, at about 4.20 p. m., and got the ship 
in position for shelling the forts. The forts opened a brisk and well 
directed fire upon her before she had come to an anchor, which was at 
once returned by her with a rapid discharge of shells, and which was kept 
up with little intermission until dark. The Chinese fired exceedingly well 
and hulled the Portsmouth six times, but doing no material injury to her. 
The Levant’s position, she having grounded about one mile below us and 
out of range, did not permit of her joining in the attack. The largest of 
the forts, and the one nearest to us, was silenced early in the evening; 
and the fire of the others became very languid at the close of the action. 
The Portsmouth, I regret to say, had one of her marine guards very 
seriously wounded. 

The coolness and skill of Commander Foote in taking the Portsmouth 
into action under fire of the enemy, together with the enthusiasm and dis- 
cipline displayed by his officers and crew, excited my warmest admiration. 
Never before had I seen such precision of firing or more steadiness in 
battle: During the night the Levant was got off and placed in position, 
keeping her broadside sprung all the following day upon the forts. 

On the 17th the Portsmouth having grounded in the narrow channel, the 
two ships remained inactive, except in getting out kedges, etc., to haul off 
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by. While in this condition, and in some degree at a disadvantage, the 
forts did not resume firing. I, therefore believing that their disposition or 
means of hostility had terminated, thought this a favorable opportunity to 
obtain from the Imperial Commissioner at Canton an explanation of the 
cause of the attack upon our flag and a security that it should not be 
repeated. With this in view I returned to the San Jacinto, leaving Com- 
mander Foote in command, with orders to keep in position upon the forts, 
but not to fire unless assailed by them.° 


On the 19th, learning that the Chinese were repairing and 
strengthening their defenses, Armstrong ordered Foote to pre- 
vent this and “to take such measures as his judgment would 
dictate, if it were even the capture of the forts.” How thoroughly 
Foote carried out his orders may be seen from his official report, 
dated November 26, 1856. 


At 6.30, on the morning of the 2oth instant, both ships being in position 
and in all respects ready for action, we beat to quarters, and simultane- 
ously opened on the two nearest forts. After an interval of five minutes 
the fire was briskly returned until 7.45, when it materially slackened. The 
storming party, consisting of 287 persons—officers, seamen and marines— 
with four howitzers, commanded by myself—Commanders Bell and Smith 
leading respectively: detachments from the San Jacinto and Levant—then 
left the ships, and pulled in three columns for the shore. The company of 
marines was most efficiently led by Captain [John D.] Simms. While 
landing, Louis Hetzel and Thomas Krouse (apprentice boys) were killed 
by the accidental discharge of a Minie rifle. The party formed, and 
marched towards the fort, dragging three howitzers with them across the 
rice-fields, and wading a creek waist deep. In order to attack the fort in 
the rear it was necessary to pass through a village, in which several shots 
were fired upon us, till the howitzers cleared the streets, and secured for 
us an unobstructed advance. When near the fort, the soldiers were seen 
fleeing from it, many of them swimming for the opposite shore. The 
marines, being in advance, opened fire upon the fugitives with deadly effect, 
killing some 40 or 50. The American flag was planted on the walls of the 
fort by a lieutenant from the Portsmouth. As the fort opposite was play- 
ing upon us with some energy, the guns we had captured—53 in number— 
were several of them brought to bear and soon silenced it, but not before a 
shot had struck the Portsmouth’s launch in the water line and sunk her. 
She floated, however, at the flood, and was soon rendered efficient for 
further service. The city of Canton being only four miles distant, a por- 
tion of its army, variously estimated at from 5000 to 15,000, and which I 
believe to have numbered at least 3000, was stationed near. This force 
twice advanced; but they were both times repulsed by the marines, with 
10 or 12 killed; and, as they were retreating, a deadly fire was opened upon 
them from one of the howitzers. During one of these skirmishes a man 
belonging to the Portsmouth’s howitzer crew received a shot-wound in the 
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leg. While firing at the opposite fort, a boatswain’s mate from the Ports- 
mouth was wounded in the head and foot by the bursting of a gun. A 
small portion of the force was withdrawn at night, and the fort was occu- 
pied by the commander of the San Jacinto with the remaining force till 
morning. 

At three a. m. the next day an 8-inch shot from one of the forts struck the 
Portsmouth and lodged in the bends. This was instantly returned by three 
of her shells, and the fort was at once silenced. At four a. m., the com- 
mander of the San Jacinto, with the force which had occupied the cap- 
tured fort during the night, embarked and returned to the ship. At six 
o’clock both ships opened their fire on the three remaining forts, which was 
at first briskly returned. During the action Edward Riley (O. S.) was 
mortally wounded aboard the Levant, and died this evening. The fort 
nearest the ships having been silenced, at seven o’clock the boats in tow 
of the American steamer Kum Fa, temporarily in charge of Mr. Robinet, 
having on board the engineers from the San Jacinto, Mr. Henry C. Victor 
and Mr. C. H. Baker, with a crew from the San Jacinto, left the ships and 
proceeded towards the object of attack. While passing the barrier, a 
ricochet 64-pound shot from the farthest fort struck the boat abreast of 
my own, completely raking it, and instantly killing James Hoagland, car- 
penter’s mate, and mortally wounding William Mackin and Alfred Turner, 
who died soon after. Seven others were also wounded more or less 
severely. The boat struck was the launch of the San Jacinto, in charge 
of the first lieutenant of that ship. The steamer stood in with the boats in 
tow, till they were covered by an intervening neck of land, on which the | 
party landed. After wading a ditch waist deep, and receiving several 
shots from gingals and rockets, the fort was carried, with one of the 
marines severely wounded, in presence of a thousand or more Chinese 
soldiers just beyond howitzer range. A corporal of marines, the standard- 
bearer of the company, planted the American flag upon the walls. Several 
of the guns of the fort, with our howitzers, were brought to bear upon the 
center fort, commanding the river, which had opened fire upon us. It was 
soon silenced. The other guns, in the fort we had captured, which were 
altogether 41 in number, were spiked, their carriages burned, and every- 
thing destructible, by the means in our power, destroyed. 

At four p. m. the marines advanced on the bank of the river and cap- 
tured a breastwork mounting six guns; a party of Chinese soldiers, some 
hundreds in number, advanced towards them, but were soon repulsed by 
two companies of sailors, led by their lieutenants. In the meantime one of 
the howitzers played upon a still greater number, who were drawn up in 
front of and around a pagoda, until they were dispersed, and retreated 
carrying off their killed and wounded. The boats, under fire from the 
fort on the opposite side of the river, had been tracked up to the breast- 
work, and now, under cover of its guns and those of the fort just cap- 
tured, they crossed with the party to the island, and took possession of its 
fort, containing 38 guns; one of these was a brass gun, of 8-inch calibre, 
and 22 feet five inches in length, greatest circumference eight feet three 
inches, diameter of bore eight and a half inches. The standard-bearer of 
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marines was again the first to plant the American flag upon the walls. 
The same work of destruction as to the two forts previously captured was 
here renewed. The only fort remaining in the possession of the enemy on 
the Canton side of the river at once opened upon us. Accordingly the 
guns in the fort we occupied were brought to bear, and, with the assist- 
ance of the howitzers, silenced it in the course of half an hour. It now 
being dark it was thought expedient to suspend further operations till 
morning.® 

On the following day a landing party captured the fourth and 
last fort of the enemy without the loss of a man, notwithstanding 
it had to face a brisk fire for some time. Foote’s victory was most 
decisive. His loss was thirty-four men, while that of the enemy 
was about two hundred and fifty. The Chinese had one hundred 
and seventy-six guns, many of eight-inch calibre and larger, but 
they were unable to use them effectively. Forty-nine shots struck 
the hulls and rigging of the Portsmouth and Levant, but did little 
damage. Foote and his men fought with great skill and courage, 
and were warmly commended by Armstrong. The Secretary of 
the Navy approved the measures pursued by the Americans, 
declaring that the brave and energetic manner in which they had 
avenged the wrong committed by the Chinese was worthy of all 
praise, and that the gallantry, good order, and intelligent subor- 
dination of officers, sailors, and marines were highly creditable 
to the service. He however expressed an earnest anxiety to cul- 
tivate and maintain friendly relations with the people and .govern- 
ment of China, adding that they must be taught to respect us, 
but that the lesson must be given with “ generous forbearance 
and the studied avoidance of unnecessary collision.” * 

In the winter of 1856-1857 the commotion at Canton subsided, 
and the ships of the squadron were. withdrawn from the Canton 
River. In the course of the year 1857 they visited most of the im- 
portant ports of the East India station, including Shimoda and 
Hakodate, Japan, where in the fall the Portsmouth, Commander 
A. H. Foote, spent several weeks. The Japanese government 
was then manifesting a friendly feeling for Americans, partly as 
a result of the skillful diplomacy of Consul-General Harris, who 
had negotiated a convention with Japan, opening Nagasaki as a 
third port of resort. A few days after the arrival of the Ports- 
mouth at Shimoda, Foote, accompanied by Harris and four of 
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his wardroom officers, called upon the two governors stationed 
there. ‘“ We were received,” wrote Foote in describing his visit, 
“with great courtesy and apparent cordiality. They enquired 
with a good deal of interest how the President and Government 
of the United States regarded Japan; about the war in China, its 
cause and probable result; and expressed the hope that at some 
future period, the Japanese would visit America for the purposes 
of education and obtaining a knowledge of many things in which 
they acknowledged their deficiency. I stated to the governors that 
our men of war in future would no doubt visit Japan more fre- 
quently, as the occupation of the squadron in looking out for our 
interests in China had prevented a vessel being in Shimoda and 
Hakodate during the past year.’ * 

On January 29, 1858, Commodore Armstrong transferred the 
squadron to his successor, Commodore Josiah Tattnall, and 
returned to the United States. Tattnall first hoisted his broad 
pennant on board the San Jacinto, but on the arrival at Hong 
Kong of the Powhatan, in May, he made that vessel his flagship. 
His most important work in the Far East was performed in 
connection with the negotiation of new treaties with China by the 
principal Occidental powers. In the spring of 1858 he placed at 
the service of Mr. William B. Reed, the American envoy, the 
steamers Minnesota, Commander S. F. Dupont, and Mississippi, 
Commander W. C. Nicholson, and chartered for his use from the 
house of Russell and Company, the light-draft steamer, Antelope. 
Reed’s plan was to negotiate a treaty at or near Peking, which 
lies in the interior, near the Peiho, one of the largest rivers of 
northern China, emptying into the bay of Pechili. On arriving 
at the mouth of the Peiho, he, together with the envoys of Great 
Britain, France, and Russia, were delayed some time by the 
dilatory tactics of the Chinese. While waiting here, Commander 
Dupont conferred with Tan, one of the Chinese high commis- 
sioners, and delivered to him the official letter of President 
Buchanan. Finally, after the British and French fleets had opened 
the river by capturing the Taku forts near its mouth, Reed and 
Dupont proceeded to Tientsin, seventy miles distant, on board the 
Antelope. Here, on June 28, Reed and the Chinese commissioners 
signed the Treaty of Tientsin. On returning to the mouth of the 
Peiho he reported his success to Tattnall, who had arrived there 
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with the Powhatan. The negotiations of the British, French, and 
Russians were also successful. The new treaties with China 
provided for the opening of several additional ports to foreign 
commerce, granted to foreigners many important privileges 
respecting trade, property, and travel, and permitted representa- 
tives of the Western powers to reside at Peking. 

On the ratification of the Treaty of Tientsin by the President 
and Senate, Mr. John E. Ward, Reed’s successor, was directed 
to exchange ratifications with the Chinese government. Arriving 
at Penang, Ward was given passage on board the Powhatan, to 
Hong Kong. Here Tattnall purchased the English steamer Toey- 
qwan, a small vessel of one hundred and seventy-five tons burden, 
for use in ascending the Peiho. Stopping at Shanghai, Ward 
conferred with the Chinese high commissioners, and at their 
request consented to proceed to Peking with the English and 
French envoys, who had been appointed by their respective gov- 
ernments to exchange ratifications. On June 21, 1859, the 
Powhatan and Toey-wan arrived at the anchorage off the mouth 
of the Peiho, where they found the fleets of Great Britain and 
France. Here the progress of the envoys was arrested by sore 
newly erected forts and barricades. The commanders of the 
British and French fleets notified the Chinese that if they did 
not remove these obstacles by the 25th, the day fixed for the 
exchange of ratifications, they would do so themselves. The 
Chinese insisted that the true mouth of the Peiho was ten miles 
northward, and that the envoys should proceed thither and await 
the arrival of the commissioners from Shanghai. After deliber- 
ating over the situation, Tattnall and Ward decided to pretend 
ignorance of the fact that access had been denied the English and 
French, and to pass up the river as far as the barricades in the 
Toey-wan. Their movements are thus described by Tattnall in 
a letter written on July 4: 

We entered the river in execution of our plan at 11 a. m on the 24th ult., 
and passing through the British squadron without communicating pushed 
up towards the barriers. At this time not a man was to be seen at the 
forts, nor a gun in an embrasure, nor, although flagstaffs were on the para- 
pets, was a flag displayed. There was nothing to indicate that the forts 
were armed or manned. Subsequent events show this to have been a 
deception and ambuscade, intended, I do not doubt (in the confidence of 
their own strength and the small force of the English) to invite a con- 


flict in order to annul the treaties of last year. We had approached to 
within three hundred yards of the first barrier, at which point should we 
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not be fired on, I had purposed anchoring, when we grounded and failed 
in all our efforts to back off. The tide was falling fast and our situation 
was critical, not only from the facility with which the batteries might de- 
molish us, but, as we were on the edge of a steep bank, from the probability 
of the steamer falling over and filling. 

At this moment I received from Admiral James Hope an attention and 
kindness which must place me under lasting obligations to him. Although 
he had reason to think that she would be fired upon by the forts, he sent 
a gunboat to my aid, with the message that, had he known of my intention 
to pass up he would have furnished me a pilot, and that he expected to 
see me fired on. The gunboat failed in her effort to extricate me and 
there being, as I have said, a probability of the Toey-wan’s falling over and 
filling, the Admiral despatched a second gunboat to me, placing her en- 
tirely at my disposition, with the handsome and generous offer that I 
should hoist on board of her the American ensign and my own personal 
flag. I declined the offer, with a just appreciation, however, of the per- 
sonal kindness to myself and the delicate compliment to our service. The 
Toey-wan was more fortunate than I expected, and a favorable wind hav- 
ing sprung up we got her off at high water. 

About two hours after grounding we sent a boat to the nearest fort with 
my flag lieutenant, Mr. Trenchard, and the interpreter to inform the com- 
manding officer that the American minister was on board the Toey-wan 
on his way to Tientsin and Peking in accordance with our treaty and an 
understanding with the Chinese commissioners at Shanghai. They were 
met at the landing by an officer, professing to be of low rank, who said 
that his orders were, not to permit the removal of the barriers and to fire 
on those attempting it. That he believed that a high officer had been ap- 
pointed to meet the ministers at the North. He also asserted most falsely, 
as subsequently shown, that there were no troops and only a few country 
militia in the forts. - Although the interpreters were allowed to get out of 
the boat for greater facility of conversation, they were not permitted to 
approach the forts.° 


On the afternoon of the 25th (to be exact, at 2.45 p.m.), the 
British and French, to the number of twelve hundred men, sailed 
up the river for the purpose of removing the obstructions. As 
they approached the first barrier, they were fired into by the 
Chinese forts, which suddenly became alive with soldiers, hitherto 
concealed. Taken thus by surprise, they were overwhelmingly 
defeated, losing four hundred and fifty men, killed and wounded. 
For a time Tattnall remained in the rear of the contestants, pain- 
fully disappointed at the turn the engagement had taken. For 
the part that he later played his own words are the best 
authority : 


The fire was concentrated on the flag of the admiral. By this time, 4 p. 
m., several of his vessels had been sunk and it was evident to me that 
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nothing could enable him to extricate himself and retire from the hopeless 
conflict, but the reserve of boats and men at the junks; but at the time 
the tide was running too strong for the crowded boats to stem. The off- 
cer in charge of these boats now visited me. He said nothing of aid, but 
his silent appeal was powerful indeed. In the few moments he was on 
board he would look anxiously, alternately at his admiral and at the boats. 

After he left I held a consultation with Mr. Ward, and he agreed with 
me perfectly that under all the circumstances of our position with the 
English, and the aid the admiral had tendered me the day before, I could 
do no less than to tow the boats to his relief. I made the offer which 
was thankfully and promptly accepted. While the boats were making fast 
to hawsers, which I veered astern, I insisted on Mr. Ward and his suite 
leaving the Toey-wan and going on board one of the junks, for reasons 
that will be obvious. He at first reluctantly yielded and left us, but soon 
returned in one of the English boats, declaring that, as the Toey-wan was 
his home and was going under fire with his approbation and concurrence, 
he would remain in her. I reluctantly yielded to his gallant impulse. At 
this time a young British officer came to me from the vessels engaged. to 
say that the gallant admiral was dangerously wounded, and had but six 
men left. He (the officer) had two boats sunk in reaching me. I towed 
the boats through the British line to within a short distance of the admiral, 
whose flag was flying on the Cormorant, when, casting them off, I retired 
to the rear of the line, near the French gun-boat and anchored for the 
night. I took up this position as it might enable me to aid the wounded, 
and, should boats be sunk, to rescue their crews. 

After anchoring I thought of the admiral and of his chivalrous kind- 
ness to me the day before, which, from an unwillingness to intrude on him 
when he was preparing for action, I had in no way yet acknowledged. I, 
therefore, with my flag lieutenant, Mr. Trenchard, went in my barge to 
visit him. When within a few feet of the Cormorant, a round shot struck 
the boat, killed my coxswain and slightly bruised my flag lieutenant. We 
fortunately reached the Cormorant before the boat entirely filled. I found 
the admiral lying on his quarter-deck, badly wounded. I informed him 
that I had called to pay him my respects and to express my regret at his 
condition. After remaining on board the Cormorant about ten minutes I 
took advantage of an English boat that was passing to return to the 
Toey-wan, 

The Cormorant after this was sunk and the admiral, shifted his flag to a 
fourth vessel, the Coromandel (a thing I believe unprecedented), thus 
evincing an indomitable valor under very disheartening and almost hope- 
less circumstances. At dusk, about 8 p. m., a desperate attempt was 
made, by landing from boats to storm the forts, but they stood in an im- 
passable morass and the assailants were repelled with heavy loss. 

On the morning following this day and night of slaughter, the action 
still continuing, but the fire more feeble and distant, I found that six of 
the English vessels were sunk, and that the remainder had withdrawn to a 
more distant and safer position, from which they could easily retire out of 
gunshot. I now prepared to return to the Powhatan with Mr. Ward, but 
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first called on board the Coromandel to take leave of the admiral and also 
on board the French gunboat to enquire after the French Commodore, 
Tricault, whom I had met on board the Cormorant when I called on the 
admiral and who had subsequently been wounded. I deferred my depar- 
ture, by request, that I might tow to their ships at sea two launch loads of 
the wounded English. On reaching the Powhatan I again despatched the 
Toey-wan into the harbor in charge of Lieutenant [James D.] Johnston 
(first of the Powhatan), with orders to remain at the mouth of the har- 
bor, out of fire, and to afford all aid consistent with our neutrality. After 
an efficient performance of this duty for 24 hours he rejoined me. 

The sea officers with me in the Toey-wan on this service were Captain 
[George F.] Pearson, Lieutenant [Stephen D.] Trenchard and [Alexander 
A.] Semmes, all of the Powhatan, and Midshipman [Clarke] Merchant of 
the Germantown. The engineer officers were Messrs. [George W.] City 
and [Edward R.] Archer. Captain A. S. Taylor of the marine corps was 
also with me. I have to thank them for their zealous services.” 


Certain other aid rendered the British by the Americans is not 
mentioned by Tattnall in his official report. The injuries done 
to his boat by the Chinese on the occasion of his first visit to 
Admiral Hope caused it to fill, partly sink, and float away, com- 
pelling the crew to seek refuge on the Cormorant. Finding them- 
selves aboard a British vessel during a fight, some of the men, 
following their own impulses, and being, as they expressed it, “in 
the way and nowhere to go,” joined the weary Britishers at the 
guns and helped them to load. When the commodore returned 
to the Toey-wan, a few men were left behind, as they were too 
busy at the guns to hear his call, and remained with the British 
a good part of the night. None of them was wounded.” 

Tattnall undoubtedly violated his country’s neutrality. The 
grounds of his defense were that he was placed in a measure on 
the same footing as the English and French, since in response to 
a request of the Chinese the three envoys were acting in unison ; 
and that, as Admiral Hope had aided him when in a precarious 
position, he could do nothing less than return the favor. It was 
in this connection that he so aptly quoted the ancient proverb, 
“ Blood is thicker than water.” The administration at Washing- 
ton approved his conduct, and the government at London 
expressed its thanks to President Buchanan, requesting that they 
be communicated to him and to Ward. The generosity of the 
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Americans was much appreciated by the officers of the Royal 
Navy, and they never forgot it. After the Civil War, Tattnall 
having taken the losing side in that conflict, some British officers 
subscribed a sum of money for the relief of his wants. 

The repulse of the British and French fleets at the Taku forts 
caused them to return to Shanghai. The American fleet sailed 
northward to the mouth of the Pehtang river, ten miles from the 
Peiho, where friendly relations were established with the 
governor-general of Pechili. On July 20 Mr. Ward, Lieutenant 
Trenchard, and several other officers proceeded to Peking. After 
a short stay there, they returned, having failed to exchange rati- 
fications, a formality that finally took place at the mouth of the 
Pehtang. On the completion of Ward’s mission, the American 
ships sailed for Shanghai. 

In the summer of 1858 Tattnall visited Nagasaki in the 
Powhatan, meeting there the Mississippi—the first American 
naval vessels to call at that port since the visit of the Preble in 
1849. From Nagasaki he sailed for Shimoda, where he arrived 
in season to be of assistance to Consul-General Harris, who had 
recently made a treaty with Japan that was still unsigned. Fearing 
that one of the European nations might complete a treaty before 
the Americans completed theirs, he readily consented to convey 
Harris to Kanagawa and assist him in obtaining the desired sig- 
natures. On July 29 the new treaty between America and Japan 
was signed in the cabin of the Powhatan. It provided for the 
residence of diplomatic agents at Yedo, and of consuls at the open 
ports, the number of which was increased to six by the addition 
of Kanagawa, Niigata, and Hyogo, 

About this time the Japanese decided to send an embassy to 
America, and, on the request of the government of Japan, Tattnall 
agreed to convey it thither on board a national vessel. He trans- 
ferred the squadron to his successor at Hong Kong in November, 
1859, and a few weeks later proceeded to Yedo Bay. On January 
16, the ambassadors came on board the Powhatan to pay their 
respects and view their quarters, being received with a salute of 
seventeen guns. On February 13 Tattnall sailed for San Fran- 
cisco, with a party of seventy-one Japanese, including Chief 
Ambassador Shimmi, an assistant ambassador, a censor, ten 
minor officials, two doctors, three interpreters, and an array of 
barbers, pike-bearers, armorers, and servants.” 
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The duties of the East India squadron under the command of 
Commodore C. K. Stribling were largely of a routine character. In 
October, 1860, Stribling in his flagship Hartford, on a voyage 
from Nagasaki to Kanagawa, passed through the Inner Sea of 
Japan, a channel which was that year opened for the first time to 
foreign ships. Returning to Hong Kong, he was appointed 
chargé d’affairs to China ad interim, by Minister Ward, an office 
which he filled for several months. On November 9g, 1860, the 
steam frigate Niagara, arrived at Kanagawa, with the Japanese 
embassy, which was returning home from America... When on 
the following day the distinguished passengers disembarked, the 
yards were manned and a salute was fired in their honor. 

In the spring of 1861 there were five vessels on the East India 
station. On March 18 of that year, the Secretary of the Navy 
ordered two of them to return home, and on the outbreak of the 
Civil War, he gave the three remaining vessels similar orders, 
and directed Commodore Stribling to transfer his squadron to 
Captain Frederick Engle, his senior officer, and to return to 
America by way of the overland route. A few weeks before 
Stribling was superseded, he issued the following general order 
for the purpose of quieting the excitement in his fleet caused 
by the fall of Fort Sumter, and of arousing a sentiment in behalf 
of the Union among those who wavered in their allegiance. That 
its author was a native of South Carolina makes it all the more 
remarkable. 

The commander-in-chief feels called upon at this time to address those 
under his command upon the condition of our country. 

By the last mail we have authentic accounts of the commencement of 
civil war in the United States, by the attack and capture of Fort Sumter 
by the forces of the Confederate States. 

It is not my purpose to discuss the merits of the cause or causes which 
has resulted in plunging our country into all the horrors of a civil war, 
but to remind those under my command of their obligations now to a 
faithful and zealous performance of every duty. Coming as we do from 
the various sections of the country, unanimity of opinion upon this subject 
cannot be expected, and I would urge upon all the necessity of abstaining 
from all angry and inflammatory language upon the causes of the present 
state of things in the United States, and to recollect that here we have 
nothing to do but perform the duty of our respective stations and to obey 
the orders of our superiors in authority; to this we are bound by the 
solemn obligations of our oath. 


I charge all commanders and other officers to show in themselves a good 
example of virtue, honor, patriotism, and subordination; and to be vigi- 
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lant in inspecting the conduct of all such as are placed under their com- 
mand. 

The honor of the nation, of the flag, under which many of us have 
served from boyhood, our own honor and good name, require us now, if 
ever, that we suffer no blot upon the character of our country while the 
flag of the Union is in our keeping.” 


Soon after Engle took charge of the squadron in July, he sailed 
from Hong Kong for the United States with two of the three 
vessels under his command, leaving on the station only the Sag- 
inaw, Commander J. F. Schenck, which ship was too frail to make 
the homeward voyage at that season of the year. Eager to take 
part in the war, Schenck, in January, 1862, placed the Saginaw in 
ordinary, leaving her in charge of Lieutenant Charles J. 
McDougal, with an assistant engineer and six seamen, and 
embarking with the rest of his officers and crew on board the 
American merchantman Swordfish, bound for San _ Francisco, 
Schenck’s desire to assist in putting down the rebellion did not 
excuse him to the department, which chose to consider his action 
as an abandonment of his vessel. In April, 1862, McDougal was 
ordered by the British government to remove the Saginaw from 
Hong Kong, since her presence there violated the Queen’s neu- 
trality. He proceeded to Macao with her, and thence in a few 
weeks sailed for San Francisco, where he arrived in July. 

From the departure of the Saginaw until the arrival at Manila 
of the steamer Wyoming, Commander David McDougal, in 
August, 1862, there were no national ships in Eastern waters. 
The Wyoming, remained on the Chinese station until the spring 
of 1864. In June, 1863, she was joined by the corvette, James- 
town, Captain Cicero Price, who did not return home until the 
summer of 1865. Since, during the Civil War, the nava! laurels 
were to be won in America, service in the Far East was not 
prized by our officers. Writing in December, 1862, to the 
department, Commander McDougal requested it to direct the 
return home of his ship in order that he and his officers might 
“share in the stirring events of the times.” 

In 1863-1864 the duties of the little fleet were enlivened by sev- 
eral rather important occurrences. In the fall of the former year 
news reached China that the Confederate cruiser, Alabama, was 
expected in the East Indies, and McDougal ‘at once sailed thence 
in search of her. Here he cruised for several months, led hither 
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and thither by rumor and conjecture but never catching sight 
of the elusive rover, although at one time, when she was passing 
through the Straits of Sunda, within twenty-five miles of her. At 
Singapore, a half hour after his arrival, he was presented with 
the British proclamation of neutrality requiring him to leave 
within twenty-four hours. In marked contrast was his treatment 
by the Dutch officers at Batavia and Rhio, who expressed “ strong 
friendship and sympathy for our cause and country.” At the 
latter place the Dutch government lent him some of its coal. 
Several times the British authorities gave him trouble, alleging 
that he violated the laws of neutrality and the customs of courtesy. 

Captain Price also searched for the Alabama. On hearing 
rumors that she would probably dock in some Chinese port, he 
went to Amoy in quest of her, and thence sailed to the East Indies, 
but failed to find her, as she had before his arrival left that 
quarter for British India. In the spring of 1865 rumors were cir- 
culated in the Far East that the Confederate cruiser, Shenandoah, 
had appeared in the China seas, but these proved to be false, and 
the fears of the American residents in China and Japan were 
allayed. 

The protection of American interests in Japan was the most 
important service rendered by the Wyoming and Jamestown. 
About 1863 the balance of power in that country shifted from the 
Shogun at Yedo (the Emperor of Perry and early American 
visitors) to the Mikado, at Kyoto (the real Emperor). The 
ascendency of the Mikado’s party was accompanied with demon- 
strations against foreign residents. In May, 1863, the American 
legation at Yedo was burned, and our minister Mr. R. H. Pruyn, 
was forced to retire to Yokohama. In June the American 
merchant steamer, Pembroke, when on a voyage from Yokohama 
to Shanghai, was fired on near Shimonoseki at the western entrance 
to the Inland Sea, by some vessels of the Prince of Nagato, one 
of the leaders of the anti-foreign agitation. McDougal was at 
Yokohama when he heard of this outrage, and he at once pro- 
ceeded to the scene of it with the Wyoming. For the events after 
his arrival there, his official report may be quoted: 

On the tide proving favorable we proceeded in the straits, and on open- 
ing the town of Shimonoseki discovered a steamer, brig, and bark of war 
at anchor off the town, with Japanese colors at the peak and the flag of 


the prince at the fore. We stood for the vessels and on approaching were 
fired on as we got in range by six batteries, on different positions, mount- 
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ing from two to four guns each. Passing betwen the brig and bark on the 
starboard hand and the steamer on the port, we received and returned 
their fire at pistol shot; rounding the bow of the steamer and getting in 
position, maintained the action for about one hour. During the affair the 
steamer got under way, but two well directed shells exploded her boilers. 
The brig appeared to be settling by the stern and no doubt sank. The 
amount of damage done the bark must have been serious, as well as great 
destruction on shore. The straits, opposite the city, are about three-fourths 
of a mile wide, with strong currents, which made it very difficult to 
maneuver the ship properly. As I had no charts and my pilots completely 
paralyzed and apprehensive of getting on shone (in fact did touch once), 
I was induced to withdraw out of action. 

The fire from the shore battery was extremely brisk and continued so 
as long as we were in range. We were hulled 11 times, and with con- 
siderable damage to smoke-stack and the rigging aloft, which was at- 
tributed to our passing within the range they were prepared for. I regret 
to state the loss of four killed and seven wounded (one of whom since 
dead). . . . It affords me much pleasure to state that the conduct of the 
officers and crew was all I could desire.* 

Soon after this engagement, McDougal returned to Yokohama, 
where he remained several weeks before sailing for China. On 
his departure the care of American interests in Japan fell entirely 
to Captain Price of the Jamestown, who posted a marine guard 
at the American legation, and who joined the English, French, 
Dutch, and Prussians, in the establishment of a military patrol for 
the security of the foreigners residing in Yokohama. When in the 
summer of 1864, the American minister visited Yedo, Price gave 
him passage on the Jamestown, escorted him to his residence, and 
provided him with a guard of sixty men. In July of that vear the 
Prince of Nagato, who was determined to prevent foreigners from 
navigating the Inland ‘Sea, fired into the American steamer 
Monitor, an irresponsible rover that had been knocking about 
in the ports of Japan for a year or more. As the English, French, 
and Dutch had suffered similar indignities at the hands of the 
prince, they united with the Americans to chastise the offender 
and to maintain by force of arms the rights guaranteed them by 
treaty. An expedition, consisting of eighteen ships and a landing 
force of about eleven hundred men, was prepared and sent to 
Shimonoseki. Since the Jamestown was not adapted, for service 
in shallow waters, Price rented the little steamer Takiang, and 
placed Ensign Frederick Pearson in command of her, with orders 
to join the expedition. Hostilities began on September 5 and 
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lasted five days, at the end of which time all the forts and 
batteries of the enemy had been destroyed, with a loss to the allies 
of twelve killed and sixty wounded. The Takiang’s share in the 
operations consisted in the towing of boats within range of the 
enemy, the firing of a few shots from a Parrott gun, and the tak- 
ing care of the wounded. As the result of the victory, the Inland 
Sea was again opened to foreigners, the prince was pacified, and 
the allies demanded an indemnity of three million dollars. 

In 1864 Price erected a naval hospital at Yokohama on a lot 
reserved for the use of the United States government. As his 
presence near the capital gave moral support to the Shogun, who 
was favorably disposed toward foreigners, he remained at Yoko- 
hama the larger part of a year. He left Japan for China in April, 
1865, and on June 17 sailed from Macao for San Francisco. 


XIV. 
EXPLORATIONS, SURVEYS, AND Missions: 1838-1857. ” 


The first exploring expedition sent out by the American 
government, sailed from Norfolk for the South Sea in 
August, 1838. It was commanded by Lieutenant Charles Wilkes, 
who is now chiefly remembered as the captor of Mason and Slidell 
at the beginning of the Civil War; and it contained six vessels: 
the flagship, Vincennes, brig Porpotse, ships Peacock and Kelief, 
and schooners Flying Fish and Sea Gull. Its main objects were the 
survey and exploration of the South Sea, the discovery of islands, 
reefs, and shoals, and the ascertaining of their true position, and 
the acquiring of scientific information. A corp of scientists, 
learned in philology, biology, mineralogy, conchology, botany, and 
horticulture accompanied the expedition. Among them was the 
biologist Charles Pickering, the geologist James D. Dana, and 
the ethnologist Horatio Hale. The work in astronomy, hydrog- 
raphy, geography, magnetism, meteorology, and physics was 
entrusted to officers of the navy. With Wilkes’s explorations in 
Samoa, the Feejee and Friendly Islands, Australia, New Zealand, 


* For sources of information, see the Wilkes Exploring Expedition, U. S. 
Navy Department Archives, Vol. Il; Wilkes, C., Narrative of the United 
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1848-1850, 286-293; 1857-1858, 253; Ringgold-Rodgers Surveying Expedi- 
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the Antarctic region, the West coast of America, and Hawaii, we 
are not here concerned. Respecting his duties in the East Indies 
and the Far East, Secretary of the Navy, Paulding, gave him the 
following instructions, having previously referred to the explora- 
tion of our Northwest Coast: 


You will then proceed to the coast of Japan, taking in your route as 
many doubtful islands as possible, and you have permission to pass through 
the Straits of Sangar into the Sea of Japan, where you may spend as 
much time as is compatible with your arrival at the proper season in the 
Sea of Sooloo or Mindoro. Of this sea you will make a particular exami- 
nation, with a view to ascertain whether there is any safe route through 
it which will shorten the passage of our vessels to and from China. It is 
enjoined on you to pay very particular attention to this object, in order 
that you may be enabled to furnish sailing instructions to navigators. It 
may be also advisable to ascertain the disposition of the inhabitants of the 
islands of this archipelago for commerce, their productions and resources. 

Having completed this survey, you will proceed to the Straits of Sunda, 
pass through the Strait of Billeton, which you will examine, and thence 
to the port of Singapore.” 


On November 27, 1841, Wilkes left the Hawaiian Islands for 
the East Indies. Owing to the lateness of the season and the 
loss of one of his vessels, he abandoned the proposed visit to 
Japan. The carrying out of the orders of the department respect- 
ing the Philippines fell to the Vincennes and the Flying Fish, 
which vessels arrived at Manila on January 3, 1842. Here he 
remained eight days, studying the customs of the people and 
acquiring information respecting the history, government, and 
geography of the islands. <A scientific party, of which Dana and 
Pickering were members, explored the interior of Luzon. Soon 
after his arrival at Manila, Wilkes, accompanied by Mr. Moore, 
the American vice consul, made an official call on the governor of 
the Philippines, Don Marcelino Oroa. Of his reception by that 
official, he wrote as follows: 

On our arrival, we were announced, and led up a flight of steps, ample 
and spacious, but by no means of such splendor as would indicate the resi- 
dence of vice-royalty. The suite of rooms into which we were usherea 
were so dark that it was difficult to see. I made out, however, that they 
were panelled, and by no means richly furnished. His excellency entered 
from a side door, and led us through two or three apartments into his 
private audience room, an apartment not quite so dark as those we had 


come from; our being conducted to this, I was told afterwards, was to 
be considered an especial mark of respect to my country. His reception 
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of us was friendly. The governor has much more the appearance of an 
Irishman than of a Spaniard, being tall, portly, of a florid complexion. 
He is apparently more than 60 years of age. He was dressed in a full suit 
of black, with a star on his breast. Mr. Moore acted as interpreter, and 
the governor readily acceded to my request to be allowed to send a party 
into the interior for a few days; a permission which I almost despaired of 
receiving, for I knew that he had refused a like application some few 
months before.” 


Wilkes’s movements in the Philippines after he left Manila are 
described in a letter to the Secretary of the Navy, dated Singapore 
Roads, February 25, 1842, from which the following extract has 
been made: 


I proceeded to the southern end of Mindoro, and on my arrival des- 
patched the Flying Fish to examine Apo Shoal, whilst I began that of the 
strait of Mindoro. This passage was examined and found to be practicable 
and safe with ordinary care, and it will be looked upon as somewhat 
strange that there appears to be more islands undiscovered and unknown 
hereabouts than in most places, if the charts are to be considered as 
authority. Those that appear to be known are so entirely faulty in their 
positions as to make them more dangerous. 

Having finished the survey of this entrance to the Sooloo Sea I pro- 
ceeded along the coast of Panay, having communication with the shore, 
and making surveys of some of the anchoring grounds; and thence as far 
south as the island of Mindanao, where I anchored in the port of Caldera, 
at the entrance of the strait of Basilan. I remained at anchor a day and 
a half at that place in order to make observations for dip and intensity, 
and survey the harbor, and then passed over to and through the Sooloo 
archipelago, and anchored off the town of Soong, in the island of Sooloo, 
the residence of the Sultan or Rajah. I remained here three days, having 
friendly intercourse with the Sultan and Datto or Prime Minister, and 
obtained from him the terms on which he would receive American vessels, 
in writing, and also a written guarantee to afford all who should have the 
misfortune to fall into difficulties or be shipwrecked at his islands pro- 
tection for lives and property. 

I then sailed through the group, having fine weather, employed in sur- 
veying; passing by the Pangootaran group, and that of Cayagan Sooloo, 
towards the strait of Balabac, where I anchored under the Mangsee 
islands on the 8th inst. These two islands were favorably situated for our 
duties, nearly in the middle of the strait. I immediately despatched the 
boats on surveying duty, and on the 12th having effected this portion of 
our duty, I got under way and ran for this port, passing several shoals on 
my way, and on the roth anchored in these roads where I found the Por- 
poise, Oregon [purchased to take the place of the Peacock, which was 
lost], and Flying Fish. 
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The result of my examinations in the Sooloo Sea, though not so com- 
plete as I could have wished, will be of essential service to its safe navi- 
gation and enable vessels to pursue this route, thereby avoiding the dan- 
gerous one though the Palawan passage when bound to and from Manila 
and China during the contrary monsoon, and passing through the strait 
of Macassar where they are frequently subjected to great detention on 
account of the light winds and calms.* 

The information respecting the Philippines collected by Wilkes 
is to be found in the published reports of the expedition, com- 
prising twenty-four well-printed, quarto volumes. Of especial 
interest are three chapters by Wilkes entitled respectively, 
“Manilla,” “ Sooloo,” and“ Hydrography of Manilla and Sooloo 
Sea”; and a chapter by Dana entitled ‘“ Geological Observations 
on the Philippine and Sooloo Islands.’ Several charts of the Sulu 
Sea and adjacent waters were published. 

Wilkes’s visit to Singapore resulted in the acquisition of much 
information respecting that port and the environing region. On 
February 26, 1842, he sailed for the United States by way of the 
. Cape of Good Hope, stopping in the Dutch East Indies long 
enough to make a few surveys. Until the outbreak of the Civil 
War, he was engaged at Washington in preparing for publication 
the extensive scientific data collected by him. 

With the advent of steamships in the Far East, the island of For- 
mosa, at that time a dependency of China, lying to the southeast of 
the mainland, assumed importance to the United States as a pos- 
sible coaling station and commercial depot. Writing in 1856, Com- 
modore Perry, after referring to its advantages for those purposes, 
called attention to its strategic position, and pointed out that it 
commanded, not only the principal commercial ports of China, 
but also the northeastern entrance to the China seas “ precisely 
as Cuba, in the hands of a powerful maritime nation, might com- 
mand the American coast south of Cape Florida and the entrance 
to the Gulf of Mexico.” Perry urged the establishing of an 
American settlement at Kilung, on the north coast. A more 
extreme recommendation was made about the same time by Dr. 
Peter Parker, our commissioner to China. He proposed that 
France should take possession of Korea; Great Britain, of 
Chusan; and the United States, of Formosa, and hold them as 
hostages until a satisfactory settlement was obtained of all ques- 
tions at issue between these countries and China. 
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In June, 1849, Commodore Geisinger sent the brig, Dolphin, 
Lieutenant W. S. Ogden, to Formosa, to ascertain whether coal 
abounded there, and if so what were the facilities for procuring 
it. Ogden visited several ports of the island and established the 
fact that it contained coal, but he was unable to inspect the mines, 
as the authorities refused him permission to do so. The samples 
of coal which he obtained were tested, and they proved to be of 
excellent quality. The next naval vessel to visit the island was the 
ship Plymouth, Commander John Kelly, which was sent there in 
December, 1852, to search for some shipwrecked American sailors, 
but it failed to find any traces of them. In the summer of 1854 the 
Macedonian, and Relief of Perry’s squadron, under the command 
of Captain Joel Abbot, stopped at Formosa, on their way from 
Japan to China, to make enquiries respecting shipwrecked Amer- 
icans and to examine the fields of coal. No news of the missing 
sailors was obtained. Several coal mines, however, were explored 
by Chaplain George Jones, and the harbor of Kilung was surveyed 
by Lieutenant G. H. Preble. 

In 1857 another search was made at Formosa for shipwrecked 
Americans by Captain J. D. Simms, of the marine corps, under 
orders from Commodore Armstrong. Simms spent eight months 
on the island, traveling from place to place, interviewing the 
authorities, and mingling with the natives. While he obtained 
but little news respecting his unfortunate countrymen, he gathered 
considerable information respecting Formosa and its inhabitants. 
His headquarters were at Ape’s Hill, where the American house 
of Robinet and Company had a commercial establishment. A 
brief extract from his narrative dated, December 7, 1857, will 
give one a notion of his experiences: 

During my stay at Formosa I made several trips into the country and 
was always kindly treated. On the 13th of August last, in company with 
Mr. Markwald, Esq., the agent of Messrs. Robinet and Co., I visited a 
Chinese town named Pitow, which is seven miles in the interior from 
Keow. One road took us through a very beautiful country; on all sides 
were to be seen luxuriant fields of rice and sugar cane; indigo and hemp 
were also to be seen amongst the numerous productions of the fertile soil. 
I never tired admiring the beautiful scenery, and regretted exceedingly 
that I had not artistical skill sufficient to sketch the picturesque landscape 
that was presented to my view. We traveled in Sedan chairs carried by 
Chinese coolies, and were nearly three hours in reaching our place of desti- 


nation. Pitow is a walled town and contains about seven thousand in- 
habitants. We went all through it and were kindly treated. The people 


> 
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crowded about us and regarded us with a great deal of wonder, but their 
curiosity never led them to be rude. They are very timid, much more so 
than any Chinese I have yet met with. After spending a few hours look- 
ing about the city, we took up our lodgings at the house of one of the 
officials who treated us very hospitably and gave us a Chinese dinner.” 

While the increase of knowledge was a secondary object of 
Commodore Perry’s expedition, it nevertheless collected consider- 
able scientific information. This may be found in large part in 
the second volume of Perry’s narrative. Mr. Bayard Taylor, who 
accompanied the expedition on its first visit to Japan as master’s 
mate of the Susquehanna, contributed a paper entitled “ Report 
of an Exploration of Peel Island.” There is also in the volume a 
paper entitled ‘‘ Geological Exploration of the Great Lew Chew,” 
written by Chaplain George Jones; and there are several papers 
by the surgeons of the expedition treating of such subjects as the 
medical topography of Japan, the agriculture of China, the fauna 
and flora of Great Lu-chu Island, and the Chinese method of 
hatching ducks. 

In August, 1852, Congress passed a law providing for the 
survey and reconnaissance of the western and northern parts of 
the Pacific Ocean, and in June of the following year an expedition, 
under the command of Commander Cadwallader Ringgold, set 
sail from Norfolk for the scene of its labors. In contained five 
vessels; the flagship Vincennes, Lieutenant Henry Rolando; 
steamer John Hancock, Lieutenant John Rodgers; brig Porpoise, 
Lieutenant W. B. Davis; schooner Fenimore Cooper, Lieutenant 
H. K. Stevens; and storeship John P. Kennedy, Lieutenant N. 
Collins. Ringgold’s service as commander of the Porpoise, under 
Wilkes doubtless recommended him as an officer well qualified for 
the command of an exploring expedition. While he was expected 
to promote the interests of pure science, his main object was the 
procuring of hydrographical information for use in the construc- 
tion of navigational charts for the benefit of American whalemen 
and merchantmen. He was accompanied by William Stimpson, 
the chief naturalist of the expedition, and several other scientists. 

From the Cape of Good Hope the Vincennes and Porpoise, 
under Ringgold, proceeded to Australia and thence to China, 
making a reconnaissance of sailing routes between those two 
countries. The rest of the fleet, under Rodgers, sailed for the 
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Straits of Sunda to make a reconnaissance of the principal 
thoroughfares in the East Indies. Ringgold arrived at Hong 
Kong, the appointed rendezvous, in March; and Rodgers, in May, 
1854. Here the fleet was forced to remain several months to 
make repairs. While thus occupied, Ringgold received an urgent 
request from Commissioner Parker and the American merchants 
at Canton for protection, since the Chinese Revolutionists were 
threatening the city, and the steamer Queen, detailed by Com- 
modore Perry to guard our interests in that quarter was not con- 
sidered sufficiently strong to cope with the situation. Ringgold 
at once responded to the call, and proceeded to Whampoa in the 
Vincennes; and a few weeks later when the outlook appeared 
more omnious stationed the John Hancock and Fenimore Cooper 
off the foreign factories and landed there one hundred and forty- 
five seamen and marines. The depredations of Chinese pirates 
also attracted his attention, and he ordered the Porpoise, Lieuten- 
ant Henry Rolando, to go in pursuit of them. Rolando made 
three cruises against the pirates, in one of which he rescued a 
large number of starving Chinese, and in another captured, sunk, 
or destroyed five war junks. 

While directing these operations, Ringgold fell ill with an 
intermittent fever, which at times wholly incapacitated him for 
duty, causing a derangement of his mind. During his relapses 
the command of the fleet devolved upon Lieutenant Rodgers of the 
John Hancock, and Lieutenant Taylor of the Queen. On July 17 
Rodgers, in consultation with Taylor who was then in command, 
agreed to furnish Mr. D. N. Spooner, the American vice consul, 
an escort to Fatshan, a suburb of Canton—Spooner being anxious 
to determine the military situation of the Chinese forces. On the 
morning of the following day the gig and launch of the John 
Hancock, under the command of Rodgers, proceeded on this 
errand. Near Fatshan the further progress of the little expedi- 
tion was arrested by some armed Revolutionists, and the Amer- 
icans, unwilling to force a passage, began their return to Canton. 
At this point an incident occurred which is thus related by 
Rodgers: 

We had pulled a short distance down the stream, when the gig was fired 
upon from shore with a matchlock, and a shot grazed the cheek of Mr. 


Spooner taking off a small portion of skin. The shot was returned from 
both boats and the man who fired from shore was apparently wounded. 
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No one else was aimed at, and no other person molested. We quietly re- 
sumed our course down the river and pursued it without hindrance.” 

This incident assumed great importance to Ringgold, sick, as 
he was, both in body and mind, and he administered a severe 
rebuke to Rodgers and preferred charges against him. He also 
preferred charges against three or four other officers, and several 
officers preferred charges against each other. The expedition 
thus fell into confusion, and when Commodore Perry arrived at 
Hong Kong late in July he did not hesitate to restore order by 
the use of rather stringent methods. He convened a board of 
medical officers to report upon the condition of Ringgold, and in 
accordance with its somewhat extravagant findings directed that 
officer to return to the United States. He dismissed Ringgold’s 
charges against his officers, placed Rodgers in command of the 
expedition, and stopped the execution of Ringgold’s plans for 
extensive alterations of the Porpoise, John Hancock, and Fent- 
more Cooper, on the ground that they would be expensive and 
would delay the expedition. By the time Ringgold reached the 
United States his health had greatly improved, and he at once 
made a full report in defense of his conduct and in criticism of 
Perry. At the outbreak of the Civil War he was placed in 
command of the Sabine, and in 1866 he was promoted to be rear- 
admiral on the retired list, dying in the following year. 

The new commander of the surveying expedition, Lieutenant 
John Rodgers, came from excellent naval stock, his father, 
Commodore John Rodgers, having served with distinction in our 
early wars with France, Tripoli, and Great Britain. By the first 
of September Lieutenant Rodgers had completely reorganized the 
expedition and was ready to proceed with the prosecution of its 
work. He sent the John Hancock, Lieutenant H. K. Stevens, and 
Fenimore Cooper, Lieutenant William Gibson, to make a 
reconnaissance along the Chinese coast and to assist the Powhatan 
in conveying Mr. Robert McLean, our commissioner to China, to 
Peking ; while he himself sailed for the Bonin and Lu-chu Islands 
and the coast of Japan with the Vincennes and Porpoise, Lieuten- 
ant W. K. Bridge. On September 21 the two last-named vessels 
parted company in the straits of Formosa, and the Porpoise was 
never heard of afterward, in all probability going down at sea. 
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With the minutiz of the work of Rodgers’s vessels we are not 
here concerned. Some incidents that happened at Great Lu-chu 
Island and in Japan, however, are worthy of mention. In July, 
1854, the kingdom of Lu-chu entered into a compact with Perry 
agreeing to furnish American vessels with refreshments and to 
pilot them into port. When Rodgers arrived at the island four 
months later the natives refused to abide by the treaty, and not 
until he had landed a detachment of one hundred men, with a 
Dahlgren field-piece, and had made a demonstration before tlie 
palace at Sheudi, did they comply with the provisions of the 
treaty. In southwestern Japan, Rodgers several times went 
ashore to make observations for the purpose of rating his chro- 
nometers. He wrote to the Japanese “secretary of state for for- 
eign affairs’ explaining the scientific exigency that compelled him 
to take this liberty. While the natives at times slightly obstructed 
his movements they gave him on the whole little trouble, and often 
supplied him with water and provisions. 

In the spring of 1855 the expedition began its most uhportant 
work, a survey of the waters of Japan and the North Pacific 
Ocean. From Napa the Fenimore Cooper sailed up the west 
coast of Japan; and the Vincennes and John Hancock, the east 
coast. Calling at Shimoda, Rodgers found there at the temple 
of Yokushen ten Americans—five men, three women, and two 
children-—the men having come to Japan with the expectation 
of earning a livelihood for their families as purveyors for whaling 
ships. The governor of Shimoda refused them a residence, 
declaring that the Perry treaty did not grant them this privilege. 
Interceding in their behalf, Rodgers wrote to the governor that 
the Japanese government alone could not rightfully interpret the 
treaty, that both governments should together agree upon a 
proper interpretation of it, and that in the meantime the Ameri- 
cans ought to be permitted to live in Japan. The governor 
refused to accept this view of the points at issue, and the little 
party left Shimoda, going to Hakodate where they met with a 
similar reception, and where Rodgers made another appeal in their 
behalf, but without success. They finally returned to San Fran- 
cisco in “ high and just dudgeon.” 

From Hakodate the John Hancock sailed on a survey of the 
Sea of Okhotsk; and the Vincennes and Fenimore Cooper pro- 
ceeded to Petropavlovskii, Kamchatka, and thence the Vincennes 
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to Bering Sea and Bering Strait, and the Fenimore Cooper to the 
Aleutian Islands and Sitka, Alaska. In the fall of 1855 all three 
vessels arrived at San Francisco, and in the spring and summer 
of the following year Rodgers brought the Vincennes to New 
York, calling at Honolulu and Tahiti. This vessel was literally 
loaded with scientific information. Naturalist Stimpson, it is 
said, returned with almost five thousand specimens of animal life 
hitherto unknown to scientists. In 1857 the office of the United 
States Surveying Expedition to the North Pacific, with Rodgers 
as superintendent, was established in Washington to publish the 
results of the survey, and some valuable navigational charts were 
issued by it. The Civil War, however, greatly interfered with 
its work, and a complete publication of the scientific information 
collected by Ringgold and Rodgers has never been made. The 
Academy of Natural Sciences and the Smithsonian Institution 
have issued reports on the Turbellaria and Crustacea and the 
birds. The invertebrate collections, exclusive of mollusks, was 
almost éntirely destroyed by the Chicago fire in 1871. The birds 
and mollusks are now in the National Museum at Washington. 

In 1849 Secretary of State, J. M. Clayton, instituted a mission 
to Cochin China, Siam, and certain islands of the East Indies, and 
entrusted it to Mr. Joseph Balestier, at one time American con- 
sul at Singapore. It is recollected that Mr. Edmund Roberts had 
twice tried and’ failed to negotiate a treaty with Cochin China, 
and that in 1833 he had succeeded in making a treaty with Siam. 
This instrument, however, owing to the enormous tonnage duties 
laid by the Siamese, had proved to be of little or no advantage to 
our commerce. The duty of conveying Balestier to the scene of 
his labors fell to Commodore P. F. Voorhees and his flagship, 
Plymouth, in the early part of the year 1850. The mission to 
both Cochin China and Siam was barren of results. For his failure 
at the latter country, Balestier was inclined to blame Voorhees, 
who, one the ground of the prevalence of cholera ashore, refused 
to furnish the envoy with an escort. Voorhees was sick at the 
time and did not enter heartily into the plans of Balestier, for 
whose worth and character he had but slight respect. From Siam 
the Plymouth proceeded to North and South Natunas, Subi 
Island, Sarawak, the island of Labuan, and the city of Borneo or 
Bruni. At the last-named place Balestier negotiated a commercial 
treaty with the Sultan of Borneo. 
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In 1856, the flagship San Jacinto, wearing the broad pennant 
of Commodore Armstrong and carrying on board Consul-General 
Townsend Harris, visited Siam to make another attempt to nego- 
tiate a treaty with that country. Harris was cordially supported 
by Armstrong, who, with a party of officers and.a marine guard, 
accompanied him to Bangkok and appeared with him at the court 
of Siam. In no small part as the result of Armstrong’s 
co-operation, the efforts of the envoy were successful, and a new 
treaty was negotiated. The duty of carrying the ratified treaty 
to Siam in the following year fell to the Portsmouth, Commander 
A. H. Foote. While that vessel lay off the Menam River, she 
was visited by the “second king” of Siam and a suite of some 
twenty princes and nobles. The king said he was the first Siamese 
ruler to go aboard a foreign ship of war. He was honored by the 
firing of a royal salute, the manning of the yards, and the exer- 
cising of the crew at general quarters. 
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A COMPARISON BETWEEN AMERICAN AND BRITISH 
LANDING FORCES ASHORE WHILE PERFORMING 
aE SAM ie DU LY. 


By Ensign Cuartes McKenna Lyncu, U. S. Navy. 


The impressions related in this article were obtained while 
ashore with landing force in Ceiba and Puerto Cortez, Honduras, 
during the recent revolution in that country. 

The forces were from the U. S. S. Marietta, commanded by 
Commander G. F. Cooper, U. S. N., the U. S. S. Tacoma, com- 
manded by Commander A. H. Davis, U. S. N., and H. B. M. S. 
Brilliant, commanded by Captain Woolcombe, R. N. 

At Ceiba the landing forces were not combined, each force had 
its own barrack, but as the barracks were within 75 yards of 
each other, and the men were doing the same work there was 
ample opportunity to compare them. 

At Puerto Cortez, Honduras, Lieutenant M. B. F. Colvile, R. 
N., an excellent officer, and I had our forces in the same barrack, 
and as the officers stood watch and watch for six days, the officer 
on watch being in command of both forces, the opportunity for 
comparison was excellent. 

The petty officers on watch also had joint command—that is, 
at one post there were three American and three British blue- 
jackets in charge of a British petty officer, and at another post 
the same number of men of each force in charge of an American 
petty officer, etc. 

As the impressions given are entirely my own I shall first state 
my opinions and then attempt to show upon what they are based. 

To better understand the comparison it is necessary to state 
that all of Lieutenant Colvile’s men had been in the service for 
over three years, and that only two of our men had been in the 
service over three years; in fact 25 per cent of them had been in 
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the service for less than a year and had never been on any other 
ships. 

The British bluejackets are older, bigger, stronger, more 
healthy, more obedient to petty officers, more experienced and 
take better care of their equipment than American bluejackets. 

The American bluejackets are cleaner, better equipped, better 
fed, of more intelligence, and far more ingenious than the British 
bluejackets. 

To the first statement that the British bluejackets are older, 
bigger, stronger and more healthy, no incidents can be stated to 
prove it, but it was a very evident fact. Every officer who has 
had the same men under him for two years can recall how 
greatly the men improved physically, so it is easy to understand 
why their men are better physically than ours,—they have a 14- 
year enlistment. 

Quite often we hear the charge that there is better discipline 
in the British Navy than in ours. If this is true then the men 
from the Tacoma are better disciplined than our average, or the 
Brilliant’s men are not so well disciplined as their average, which 
I do not believe. 

When a British officer calls a man or sends one on a message, 
the man moves on the run. So does a man from the crew of the 
Tacoma. Perhaps this is not the case on all ships in our navy, 
while it is so in the British Navy. In our navy it more or less 
depends on the commanding officer; in the British Navy it is a 
universal custom. It is true though that a British bluejacket is 
never so excited or so much in a hurry as to forget to salute or 
stand at attention. 

Not a man in either force showed the slightest sign of sulki- 
ness, disrespect or questioned for an instant an order from either 
officer. There was only one case of misconduct, and it was not’ 
by our men. 

British petty officers command obedience nearly as well as com- 
missioned officers, and it was very noticeable. They com- 
manded better obedience from our men than our own petty 
officers did, and the British bluejackets were quick to learn that 
our seaman petty officers lacked force. 

Our petty officers were not A No. 1 men, while Lieutenant 
Colvile said his were excellent. Line officers will understand 
immediately the type of senior petty officer we had on learning 
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that the petty officer in question had been a coxswain for six 
years and was promoted for obedience and faithfulness. His 
faithfulness, by the way, brought to our notice the case of mis- 
conduct referred to. 

The British showed their experience in many ways :—they 
never forgot to fill their canteens (our men did not either after 
they had stood four hours in a terrific sun with an empty can- 
teen) ; they knew how to rig and care for mosquito nets; they 
. changed clothing after being in the rain; they had stood a watch 
in three before and slept when off watch; our men played base- 
ball or the graphophone. 

Again in the manner of handling a loaded gun their experience 
was evident. The nature of the patrol duty rendered it neces- 
sary to carry the magazines loaded, magazines had to be 
uncharged before entering the barrack. This caused me consid- 
erable worry, especially at night in the rainy weather, and I made 
it a point to be present in order to inspect the pieces to prevent 
accidental discharge. Lieutenant Colvile had no anxiety on this 
point at all, saying that his men were used to handling loaded 
guns. When he was informed that most of our men had been in 
the service less than a year he was simply astounded and really 
doubted it. There were no accidental discharges by our men. 

In regard to cleanliness our men are far superior. In fact the 
only complaint our men made was one day when they were not 
allowed to scrub clothes, and though they were informed that 
allowance would be made for dirty clothes they were uneasy, and 
when hands were called for they inspected each other and sent 
the cleanest. Another example of this was showed at San Pedro. 
The men arrived there after dark, having been on the trains all 
day, 75 per cent of them had a watch that night and at 6 o’clock 
the next morning 150 feet of line was covered with scrubbed 
clothes, and reveille had not gone. 

The British bluejackets were very quick to notice this. At 
quarters our men were cleaner and neater looking. 

Our equipment is better looking and more serviceable than 
that of the British. 

Our working suits are quite white, the British working suits 
have a grey tinge, causing them to appear soiled. 

Our leggings, haversack, knapsack and belts are of better mate- 
rial than theirs, and have the advantage of being of material that 
can be scrubbed. 
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Their canteens are of the same type as ours, but are slung 
badly, dead astern, and therefore when a British bluejacket 
wants to drink from his canteen he gets some one to unsling it 
for him. This is not absolutely necessary, but is much easier. 

They have no ponchos, or anything to take their place. 

British bluejackets take better care of their outfit than our 
men do, and in general are much less destructive. For example: 
Two extra men arrived, one American and one Britisher, and 
no place had been assigned for their gear. The Britisher stood 
by with his in hand, the American went outside, yanked some 
nails out of a board walk, ruining the walk, drove the nails in 
the wall, defacing the wall, hung up his gear and passed the time 
in feeling sorry for the Britisher. 

Our ration is more plentiful and more varied, and our men 
live at least 25 per cent better than the Britishers. Our men get 
all they can eat and have some left over, the Britishers get 
enough and never have any left over. Both forces have food of 
excellent quality. The British serve cocoa for the night watches 
in lieu of our coffee. 

In the beginning it was stated that our men were more intel- 
ligent and more ingenious. They certainly look more intelligent, 
but that is not a positive criterion. Their men are enlisted from 
the laboring classes, and it is very evident that mighty few have 
had the advantage of public schools or comfortable homes. 

At Ceiba it was necessary to build a stockade for the pro- 
tection of the people in the neutral zone. 

The Britishers built one, and a good one, but they labored 
very hard, doing all their own work, hauling sand by hand, and 
using their own tools. 

We got an engine and eight cars, rounded up about 100 natives, 
who were to take refuge in the neutral zone, and made them work, 
got tools and sand bags from people ashore, and were finished two 
days before the Britishers. 

As a rule officers in the British Navy do not accept sug- 
gestions from their men, and, as a result, none are offered. We 
were engaged in a work that was new to us all and many val- 
uable suggestions were received from the men. 

A rather amusing case of ingenuity was the following: One 
of our men had been sent on a message to a point two and a half 
miles distant and returned in less than an hour. On being asked 
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how he accomplished it so quickly he replied, ‘‘ Well, I saw a 
horse adrift, -unrigged a clothes line in some one’s yard, lassoed 
the horse, made a bit and bridle, and rode. It’s a fine horse, come 
out and [ll Jet you ride him, sir.” The last remark greatly 
shocked the Britishers. 

Puerto Cortez was under martial law, no one allowed on the 
streets armed, and no one allowed to go out at all after 9 p. m. 
While on patrol the men of both forces were a credit to all. They 
were courteous, respectful, firm, and absolutely fearless, never 
hesitating, an instant to tackle a situation single handed which 
might require re-enforcements. 

At Ceiba our men had occasion to leave the stockade to drive 
an armed force from the neutral zone, and all were very eager 
to go though the bullets were whistling rather carelessly. The 
British had no occasion to leave their stockade, and their men 
and officers envied ours very much. 

On another occasion Captain Cooper gave me permission to 
shoot, with intent to kill, at a soldier hidden in the bush, who 
was intentionally or unintentionally landing a shot about every 
minute in our vicinity. Every man wanted to go and those that 
did go were greatly chagrined that the sharpshooter (7) had 
ceased his firing and beat a hasty retreat as we entered the bush. 

The men of the two forces were very friendly, and I am quite 
sure that all hands enjoyed each others’ company very much and 
profited by it. 
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THE SWEDISH SYSTEM—A FURTHER PLEA FOR 
PHYSICAL TRAINING IN THE NAVY. 


By Captain A. C. Nisvack, U.S. Navy. 


In “ A Plea for Physical Training in the Navy,” published in 
No. 129 of the Navat INSTITUTE PROCEEDINGS, the writer dealt 
with gymnastics, athletics, and voluntary physical exercise on 
board ship, but did not touch upon the Swedish system because: 

ist. It seemed too complicated, and required too much time for 
use afloat, and 

ad. It necessitated trained physical instructors on board ship. 

It is, however, impossible to get something for nothing, and in 
the compulsory application in our navy of the Swedish system, 
so successfully used in several European armies and navies, we 
have the best and most practical solution of the problem of the 
physical fitness of the navy personnel. There is nothing experi- 
mental about it, and it involves the least expenditure of time and 
money. 

The Swedish system of physical training has for its object not 
the development of athletic stars, but the development of the 
deficient, so that the physically poorest officer or enlisted man 
may be what the average athletic person is now under no system 
at all. As used in the British Navy, it is embodied in three 
books, viz.: ‘ Handbook of Physical Training,” Vols. I and I, 
and “The Principles and Practice of Educational Gymnastics.” 
These splendid books might well be adopted outright in our navy, 
but, to save time and get better practical results, there should be 
not only some slight simplification of the British adaptation, based 
on their own large experience, but we should also embody in the 
system certain features of the American adaptation of the Swed- 
ish system now so signally successfully in the gymnasium of the 
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U. S. Naval Academy, which the writer had the privilege of 
introducing during the administration of Captain C. J. Badger, 
U.S. Navy, as superintendent, and which system practically does 
away with the tiresome elementary steps in class work, making 
the physically deficient midshipmen qualify separately, and 
thereby not keeping back the more advanced. This feature is 
fundamentally sound, as will be hereafter shown, and is based on 
elementary Swedish principles. It shortens the intermediate | 
tiresome steps and brings the classes more quickly to the balanc- 
ing, jumping, and vaulting exercises, which make the Swedish 
system so attractive and which put it on a par, in showy results, 
with the German system, which latter is apt to do as much harm 
as good through not emphasizing physical development, and go- 
ing too soon for training. 

While the Swedish system pure and simple is sound and best 
adapted to our needs, it must be realized that it is based on 
physiological ideas, which, with the advance in knowledge, re- 
quire some modification, and it is this phase of the question, 
viz.: the slight modification of the system, which the writer 
wishes to advocate, although in order not to lose time it would 
be well to adopt the British hand books outright, and to introduce 
the modifications later. 

To place this question squarely before those who care to go 
into it, it is necessary to cover the ground somewhat thoroughly. 

The object of physical training should be to acquire without 
undue risk of physical injury: 

(a) Symmetrical physical development. 

(b) Capacity for endurance. 

(c) Resistance to disease. 

(d) Efficiency through health, strength and activity. 

(e) Presence of mind, i. e., instant co-ordination of muscles. 

(f) Physical confidence, which, combined with physical 
energy, constitutes the fighting spirit, which is sometimes called 
courage. 

The body, as a machine, is made up of bones, ligaments, mus- 
cles, nerves and tissues. Every functional process is performed 
by the aid of a muscle. That by rational ‘diet and exercise the 
human body, as a machine, may be placed and maintained in per- 
fect working order has been argued in the previous article, or 
plea. Much of the failure to take advantage of this comes from 
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indifference, but much also from the lack of a system which 
(1) actually develops and trains the body, and then (2) con- 
serves it in an efficient condition. 

The “setting-up exercise,’ under the name of “ physical 
drill,” used in our navy for many years, has consisted of unvary- 
ing movements, executed by definite orders, and carried out at 
morning and evening quarters, amounting at the utmost to 500 
drills per annum. At the end of a four years’ enlistment a 
strong, well developed, or a poorly developed young man, as the 
case may be, finds himself executing the same fixed movements 
~ with which he began. This system is necessarily a failure, because 
it does not provide progressive development, is perfunctory, and 
has no definite standard or end and aim which it seeks to attain. 
It begins and ends in the same place. 

The Swedish system, introduced by Ling into Sweden in the 
early part of the last century, is marked by an absence of over- 
straining and an evenness of progress through graduated steps to 
hard and difficult feats of jumping, vaulting and balancing, which 
seem at first unattainable, but which actually and finally produce 
a well developed, healthy, and trained body of men, and, which 
is equally important, conserves them in good physical condition. 
The results attained in the British Navy speak volumes, but we 
can and should do better, because the British were forced to it by 
the poor material they were getting physically, while we now, on 
the other hand, by means of liberal pay and allowances, enlist a 
very superior class of men. 

In the Swedish system all parts of the body are exercised in 
succession, gradually reaching the maximum effort. To begin 
with, the exercises are “ free exercises,” viz., without apparatus 
or human support. Then are gradually introduced exercises 
which require support by another person, and then by apparatus 
of the simplest kind, such, for instance, as can be improvised or 
easily carried on board ship. This leads up to “moving exer- 
cises,” with or without apparatus, such as marching, balancing, 
jumping and vaulting. The result of this system is an extensive 
nomenclature of “ positions,” and the naming of all exercises, but 
these are only used as a guide to the officers and instructors, the 
movements being carried on by commands which keep the atten- 
tion fixed. Fundamentally, the Ling system is analytical and each 
movement, from a definite position, is performed by as few 
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muscles as possible, aiming thus to localize the will and to train 
co-ordination. Music as an accompaniment to exercises cannot 
be used in the Swedish system, and is in fact forbidden. 

' The exercises of the Swedish system are divided into groups 
according to their effects on the different groups of muscles, and 
not according to any apparatus which involves many groups. The 
exercises merge into each other, however, and facilitate the 
passage from one exercise into another. Exercises from the 
following groups, according to the time available, constitute a 
day’s lesson, but the idea is to carry all of them out in sequence 
in each daily lesson, whenever practicable. 


1. eey exercises: 6. Abdominal exercises. 
2. Span bending exercises. 7. Lateral exercises. 

3. Heaving exercises. 8. Jumping and vaulting. 
4. Balance exercises. 9. Breathing exercises. 

5. Dorsal exercises. 10. Marching and running. 


Surgeon H. B. Hill, of the British Navy, is of the opinion 
that the physiological effects of leg exercises in their “ deflec- 
tive” effect, and of breathing exercises in steadying the action 
of the heart, after violent exercise, are ineffective and illusory. 
Probably no one is better qualified to pass such opinion, since his 
experience has been exceptional. He is also of the opinion that 
the so-called “ corrective’ exercises are tedious and ineffective, 
and tend to kill interest. These opinions show the possibility of 
saving a lot of time now wasted in “corrective” work and in 
“finishing ” exercises, and bringing the classes more quickly to 
the jumping and vaulting. 

For the benefit of those who may not be familiar with the 
Swedish system and may wish to get some idea of it, illustrations 
of several characteristic easy and difficult exercises of the above 
groups are herewith given, representing the extremes in the ex- 
ercises. 

Every exercise is carried out from a distinct “ starting posi- 
tion,” which is based upon the “fundamental positions,” and 
each “starting position” is taken accurately by separate com- 
mand, and is either carried on to a “ finishing position” or re- 
turns to the “starting position.” A finishing position may be 


the starting position for some progressive and more difficult 
exercise. 
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FUNDAMENTAL POSITIONS. 


Standing. Sitting. Lying. Hanging. Kneeling. 


1. LEG PXHRCISES. 


Heel Raising and Knee Knee Bending. 
Bending. 


Trunk Bending Backward. Span Bending. Live Support. 


17 
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3. HEAVING (HANGING) EXERCISES. 


Plumb Hanging. 


Fall Hanging. 


Alternate Grip. 


Alternate Grip. 


Side Travelling. 
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4. BALANCE EXERCISES. 


Leg Raising Sidewise. Balance Standing 


5. DORSAL EXERCISES. 


Arms Stretching Upward. 


Forward Lying. Trunk Bending Upward. 
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6. ABDOMINAL EXERCISES. 


Kneeling. Arms Pe Sitting. Trunk Falling Baceward: 


7. LATHRAL EXERCISES. : 


Legs Parting. 


% 


ces 


Lateral Hxercise. Wheeling. 


FOR PuysicaL TRAINING IN THE Navy. 433 


8. JUMPING AND VAULTING. 


Horizontal Vault. Ride Sitting. 


Ss 
Running Long Jump Forward. 


434 
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One-Hand Side Vault. 


pocmeetnn 8 


Handspring (Long Box). 


It is not necessary to illustrate “9. Breathing exercises,” or 
“to, Marching and running,” as they are well understood. 
The apparatus used ashore at training stations, and which 
may be improvised or taken on board ship, consists of: 


(a) A vaulting horse with adjustable legs. 
(b) A pyramidal long box. 


(Shown in 
(c) One or more sets of wall bars. 


‘ Handspring.’’) 
(Bar stalls.) 

(d) A moveable or sliding horizontal bar or cord. 

ning long jump forward.”) 


CS 


ee “ Run- 
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(e) Two sliding beams, two inches thick and six inches deep 
(or wide), supported between two posts with iron pegs 
for shifting positions up or down. (Shown in “ Bal- 
ance standing” and not usually used on board ship.) 

(f) Parallel bars. 

(g) Ropes. 

(h) Swinging rings. 

(1) Mats for deck.* 


GYMNASIUMS. 


All gymnasiums in the United States, with their costly appa- 
ratus, more or less fail in their real purpose through the jum- 
bling of different systems and apparatus, with consequent con- 
fused ideas and go-as-you-please methods. A proper testing 
machine would clear all this up as hereafter shown. 

In Germany, at the beginning of the last century, the gradual 
introduction and development of gymnasiums in connection with 
schools became a national movement through the genius of 
Jahn, who organized societies; invented horizontal and parallel 
bars; added varied and systematic exercises; and became, as it 
were, the father of modern gymnastics, and the founder of the 
Turner movement so widely known to-day in the Turn-verein. 
This system appeals to the play instinct, and nurses and stimu- 
lates all the motions of play, while at the same time it gives 
needed exercise. Each person, however, starts in gymnastic work 
where his physical abilities permit. There is of course much 
system in it, but it tends to overstraining, because the work is 
largely voluntary, showy, and competitive. At the same time 
that Jahn and others developed gymnastics in Germany and else- 
where Ling (born 1776—died 1836) founded the Swedish 
system which is the most definite form of physical training 
which has yet been evolved. 


* The best mat is made from hammock mattresses, each one being covered 
with a canvas mattress cover for removal and scrubbing, and each cover 
fitted along its entire lower edge with a narrow strip with eyelets for lacing 
the unit mats snugly together to form any rectangular shape desired. The 
slit for removing the mattress from the cover should be on the under side, 
so that the whole top surface shall be smooth. Three mattresses can be 
made up into two ticks so as to get greater thickness, if it is desired. 
The unit idea gives the advantage of storage; of cleanliness by scrubbing; 
and of facility for drying if accidentally wet. It also permits changes in 
shape to suit various purposes. 
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In the United States the German influence has led to the estab- 
lishment of gymnasiums in connection with most of our large 
schools and colleges, and the Y. M. C. A., movement has added 
to these numbers in our cities and towns by the hundreds. The 
chief influence which has latterly differentiated the American 
gymnasiums from the German type has been the Harvard system. 
The German equipment consists largely of parallel bars, hori- 
zontal bars, rings, trapeze and vaulting horses which involve 
‘moving exercises,’ and dumb-bells, Indian clubs and wands 
which are used in “ place exercises.” For the purpose of sym- 
metrical and systematic physical development, Dr. Sargent at 
Harvard College, in 1869, gave an impetus to an improved system 
of gymnasium equipment which, starting with chest weights, has 
resulted in the addition to the typical gymnasium equipment of 
neck, leg, wrist and ankle machines; high and low pulleys; row- 
ing machines ; abdominal machines ; and very many others, which 
may in contradistinction to the German apparatus be designated 
as “ side-wall machines ”’ on account of the way they are generally 
erected for “ place exercises’ whereas the German apparatus is 
usually in the open because used for “moving exercises.” The 
object of the side-wall machines is to furnish means to selectively 
build up certain weak, relaxed muscles, or groups of muscles, by 
a definite exercise, i. e., by “local application.” The object of 
these is of course to supplement other gymnasium work, not to 
replace it. 

The Harvard system, while complicated by what may be called 
laboratory research, takes its practical form in (1) physical 
measurements, such as the circumference of the upper arm, fore- 
arm, neck, chest, waist, thigh, calf, breadth of shoulders, depth of 
abdomen, and lung cubic capacity, and (2) certain individual 
strength tests, such as grip, number of times “ pull-up” and 
“ push-up,” strength of back, strength of legs, etc. From these 
a chart is built up and a formula given which in an indirect way 
are supposed to indicate to each individual who has been meas- 
ured and tested, the necessity for him to take up certain exercises 
on the side-wall machines to make good the defects indicated by 
the chart, which chart is based upon thousands of average physical 
measurements and tests. This method is a practical failure, be- 
cause it is vague and misleading. Meanwhile at Battle Creek, 
Michigan, Dr. J. H. Kellogg, a close student and practitioner of 
the Swedish system, perfected a dynamometer which has for its 
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object the testing of various groups of muscles of the arms, legs, 
chest and trunk by isolating them during each test in strict con- 
formity with the principle upon which Ling built up his system. 
From the test of hundreds of people, charts have been made and 
variations from the average which show defects are made good in 
the gymnasium by side-wall machines which are numbered and 
shown on the chart opposite the groups of muscles tested. It 
would seem that the Harvard system, after achieving so much, has 
fallen short in that the prescription for exercise can only be 
vaguely indicated, whereas by the Kellogg method it is practically 
automatic and almost absolute. In proportion as the Harvard 
system has consciously or unconsciously differed or departed 
from the Swedish system, it has proven a failure. The “ pull-up” 
test, for instance, under the Harvard system, consists in “ dip- 
ping” on the parallel bars as many times as possible. This move- 
ment is specifically forbidden in the Swedish system because it 
pulls the shoulders forward, flattens the chest and generally de- 
forms the body. The Harvard system was introduced at the 
United States Naval Academy in 1903 and was replaced in 1909 
by the Kellogg system, which is in effect the a-b-c of the Swedish 
system of physical development. 

The safe and sane principle embodied in the Swedish system is 
the prevention of overstraining, which is the radical fault in the 
German system, and any other than the Swedish system, which 
latter does not involve constant medical supervision by a trained 
physician. The reason for this is that the system guards against 
overstraining by gradual progression, and the trained instructors, 
with this in view, are not permitted to deviate from definite 
sequences, progressions, rules and methods. It therefore guar- 
antees results without the aid of elaborate apparatus, and at a 
minimum cost. Considering the millions of dollars invested in 
gymnastic apparatus in the United States, the actual good accom- 
plished, when off-set by the injury done to individuals by in- 
judicious exercise, would seem to indicate that the average 
gymnasium is not a paying investment, except where it is in 
charge of trained physical directors or instructors or of a trained 
physician, or where it is operated on the Swedish system in con- 
junction with a testing machine. The adoption of the Swedish 
system in its full scope, however, in Y. M. C. A. and public 
gymnasiums is not practicable as it is too rigid and difficult, but a 
modified form is practicable. For schools or military bodies in 
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which discipline is effective, and where the results can be guar- 
anteed, the system can be made effective and remarkable results 
obtained. 

The astounding adaptation of the heart in childhood to the 
strain put upon it, points to the fact that jumping, walking, and 
running with a few corrective exercises in carriage of trunk and 
chest, are all that should be undertaken with children, as these ex- 
ercises tend to develop the frame (skeleton) better than the 
muscle. Horses are raced at two years of age with no bad re- 
sults. Put them to the plow at this age and you ruin them. 
Back of all this is the latent fact that runners or sprinters are 
either born or are developed as such in childhood, since there is 
no regular recognized build or form for running. Some people 
can simply run fast, and others cannot. 

In youth the period of anatomical or skeleton development does 
not correspond with actual age, and in fact varies with each in- 
dividual. It is seriously argued, under the Harvard system, that 
for this reason any system of training rightly conceived must be 
based upon a study of the individual. It is therefore argued that 
laboratory experiments are necessary in order to group students 
according to their bone development, and hence their need for 
exercises. Expert trained physicians are therefore necessary at 
every hand to determine physical requirements. As a matter of 
solid fact the best results in physical training, under the Swedish 
system, take place during youth, because at this period the natural 
growth and development can be powerfully aided and directed in 
building up a perfectly formed and healthy body by the scientific 
application of physical exercises, and the advice and consultation 
of trained physicians are not required. In fact the neglect of 
proper exercise at this period frequently results in a flat chest, 
round shoulders, poor physique, clumsy and ill-controlled move- 
ments, with their sequels of organic weaknesses, predisposition to 
disease, and lack of efficiency, leading to the inevitable medical 
survey. These defects are, moreover, very little amenable to 
physical correction commenced later in life. 

In fact the problem in the navy is to correct in otherwise 
healthy young men who enter the service those defects resulting 
from arrested development, and from incorrect attitude due to 
work which has left its impress in characteristic lack of symme- 
try, and in poor carriage. Attitudes necessitated by prior occu- 
pations have become somewhat fixed. Unequal muscular devel- 
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opment, through certain occupations, has resulted in an apparent 
shortening of the much-used muscles, causing a strong pull which 
warps the carriage of the body. It is in this view of applying ex- 
ercise to the weaker counter-muscles that the Kellogg Universal 
Dynamometer finds its place at the Naval Academy and at train- 
ing stations, as it clearly and quickly indicates faults in develop- 
ment for which the “ side-wall machines”’ furnish the tentative 
remedy. The real remedy is in the all around exercises of the 
Swedish system. The Harvard system thus again leads us astray 
by seeming to suggest, on account of bone development, that the 
age of entry in the navy should be raised, whereas it would be 
better to lower it for midshipmen and probably also for enlisted 
men, and enter them younger than under present laws, in order 
to mould them better to naval needs. 

The whole trouble with systems which, like the German, are 
founded solely on gymnasium work, is that the acquisition of 
skill in the performance of tricks on particular apparatus, which 
is erroneously accepted as the meaning of the word “ gymnas- 
tics,” cannot give the desired result of even development of the 
body. Such exercises conceived as an end in themselves are 
adapted to the construction of the apparatus and not to that of the 
human body. Therefore while the practice of such exercises in 
moderation by those of mature development is unobjectionable, 
their excessive or constant practice especially in youth leads to 
over-development of one part of the body at the expense of the 
remainder with the risk of injury to vital organs. At any age 
the acquirement of great muscular development without the cor- 
responding development of the vital organs will lead to injurious 
results especially to the heart through the excessive work required 
of it to drive the blood through the abnormal mass of muscle. The 
evil effects of these different forms of defective development 
may not be immediately apparent, and in fact may seem to be 
wholly absent, but in time they will show themselves by the 
premature failure of some over-developed or overstrained organ 
to do its proper work. Then comes the unjustifiable criticism of 
any form of exercise which is invariably made by those who, 
satisfied with a life of self-indulgence and ease, are too ready to 
seek excuses for what in their hearts they know to be contrary to 
the laws of nature. It must always be maintained by precept and 
practice that the purpose of physical training is the uniform de- 
velopment of every one. The few who show exceptional ability 
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are not to receive attention at the expense of the remainder. The 
development of stars is the curse of athletics as a general means 
of physical improvement. 

It is hoped that the period of general training at the various 
training stations from time of enlistment to drafting for service 
afloat may be increased to at least six months. In the British 
navy the recruits are at the depots about one year. In our navy 
the period has averaged in recent years about four months. It is 
at the training stations that recruits should receive thorough in- 
dividual examination by medical officers with a view to remedy- 
ing any slight congenital defects and correcting acquired ones. 
This is the great field for the activities of the medical corps 
where much of the waste from subsequent medical surveys for 
physical disability will be checked, especially if physical develop- 
ment and training are properly carried out during the entire 
period. Less than half an hour a day for five days in the week 
would be required for this all-important purpose, medical officers, 
however, taking all the time necessary from this and other 
periods, to properly examine individuals. 


Dr. J. H. KELLoGe’s ADAPTATION OF THE SWEDISH SYSTEM. 


As previously stated the Universal Dynamometer, illustrated in 
No. 129 of the PRocEEDINGS, perfected by Dr. J. H. Kellogg, was 
designed to localize the test of muscles or muscle groups under 
the Swedish system, by isolating each muscle or group when 
tested, the object being to obtain a prescription to enable a 
physical instructor to intelligently correct the more marked in- 
dividual physical deficiencies while carrying on the general de- 
velopment of the individual along with a large number of other 
pupils. The test is made of 20 groups of different right and left 
muscles, and six trunk and neck muscles (or about 46 muscles or 
groups of muscles in all). By testing many hundreds of people, 
a series of charts is obtained giving the characteristics of the 
average person arranged according to height in half inches. The 
various “ side-wall”’ appliances in gymnasiums are numbered in 
such a way that any marked deficiency in all-around physical de- 
velopment may be remedied by working on the machines whose 
numbers are given on the chart opposite the particular group of 
muscles in which marked deficiency from the average is shown 
by the test. This system therefore connects the “ side-wall”’ 
machines directly with the testing machine. It does it almost 
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automatically. The corrective exercise must be light, gentle and 
gradual. It must not call for any marked acceleration of the 
pulse or breathing, cause any heart distress, or in any way strain 
any muscle. When the particular muscle or group begins to 
“burn” or tire the exercise stops. A subsequent test reveals the 
progress made and the deficiency remedied. It is the mere a-b-c 
of symmetrical physical development and bears no real relation 
to physical training, to endurance or to athletics. It is merely a 


. guarantee that the raw material is good. 


In Appendix A is given the physical chart made at the U. S. 
Naval Academy from the test of 1000 midshipmen classified and 
arranged according to heights in half inches from 62 to 74.5 
inches. It will be noted that the muscles are classified under 
arms, legs, trunk and chest. No person is ever found who cor- 
responds with the average. The curve of each individual is a 
very erratic zig-zag line which graphically indicates variations 
above and -below the average or normal, by the amount to the 
right or left of the vertical line drawn to represent the height. 
No anthropometric or laboratory investigation is as practical and 
satisfactory for ascertaining in a limited way the muscular needs 
of an individual. No harm can at least be done the individual, 
and when one has removed harm from physical exercise he has 
cleared the way for benefits. Coupled with this physical test is a 
complete set of anthropometrical measurements—much more com- 
plete in fact than under any other system. It is merely that tape 
line circumference of muscles is not an index of the muscles’ ca- 
pacity for work or need of exercise, and it merely goes to show 
that any system of prescription for exercice based on anthropomet- 
ric measurements is sufficiently vague to be unscientific. In the 
hands of a trained physician relying on personal diagnosis, any 
system will answer. In a military system where strict physical 
examination precedes acceptance and where there are thousands 
of recruits, an automatic system is essential and nothing else will 
answer, because after all it merely assures a reasonable average 
physical development as a basis for real physical training, thereby 
saving much time as all start fair in training. /t must not be mis- 
taken in any way for physical training itself. 

It is both interesting and instructive to analyse the tabulated re- 
sults of the chart referred to (Appendix A.) This chart and 
others compiled elsewhere show that the total strength of average 
men varies as the square of the height in inches, and that it is 
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therefore unfair to compare the strength of any one with another 
whose height is not approximately the same. The laws of 
physical development connect large muscles with large bones. 
The strength of a muscle varies as the area of its cross-section, 
and the cross-section varies as the height of the person. How- 
ever, aS areas vary as the square of the radii of circles of same 
area there is a reason in theory as well as in practice for the total 
strength varying as the square of the height in inches. The 
difference in the height of tall and short men is, however, chiefly 
in the greater proportional differences in the length (and hence 
in the strength) of their legs. In the total strength of the entire 
body the chest tests average eight per cent of the total; the trunk 
20 per cent; the arms 28 per cent; and the legs 44 per cent. Leav- 
ing aside physical endurance, which is, however, the all-vmportant 
physical test, these percentages represent in team athletic contests 
in general about the relative importance in these contests of the 
above sub-divisions of the body. In spite of this the compelling 
fact remains that in physical culture what promises the longest 
and most useful careers is work to develop the chest, abdomen and 
trunk, containing, as they do, the vital organs. One may neglect 
somewhat the legs and arms in after life, but health demands that 
work on the chest and trunk be continued to the end which it 
tends to postpone a number of years beyond the so-called allotted 
span. 

A close study of the physical chart reveals many surprising 
facts. For instance the strongest group of muscles is the back 
with which the chart shows the average young man can lift about 
400 pounds dead weight. The chart also shows that with each 
foot extensors (the muscles by which a person rises on his toes) 
the average young man can lift a weight on his flexed knee of 
quite 350 pounds, that is to say, in each of his legs singly he is 
nearly as strong as he is in his back, but whereas it is most diffi- 
cult to add by training to the amount one can lift with the flexors, 
it is not difficult to increase the amount one may easily lift with 
the back, the reason being that we are daily using our leg muscles 
and seldom lift objects. However, aside from the deductions 
from physical tests by machines some small men can easily over- 
come large men physically, because of training and endurance. 

At the U. S. Naval Academy all midshipmen are tested by the 
dynamometer when they enter. If deficient they go in the “ weak 
squad,” and while others are enjoying voluntary athletics in the 
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open, they work on the side-wall machines in the gymnasium 
until they round out their physical development, and can pass the 
practical examination which the dynamometer provides. This 
test appeals to the two prime incentives, stimulation to not be 
in the “ weak squad,” and emulation to beat the other fellow. No 
one can strain himself to injury as only a single group of 
muscles is exercised or tested, and the chart connects each group 
of muscles with the numbered machines. You can almost pick 
your foot ball players and race boats’ crews from the physical 
charts. With this system everything is definite and practical. 
You get just what you want and need, and you know when you 
have gotten it, and can measure the progress and the amount. 
The strength thus gained, however, has no relation to endurance. 
That comes with training and diet. 

When a midshipman passes the test as to physical development 
he then, and only then, becomes available for training in the 
gymnasium, and in that status all are on the same plane, and 
progress can be made safely and rapidly. 

It would be well to introduce this system into the training 
stations, and to keep the “weak squad” on shore until they 
qualify. The Swedish system should also be put into effect at 
the Naval Academy as well as at the training stations. As soon 
as a corps of petty-officer instructors is developed the system 
should be put into effect afloat. 

It should be kept in mind that the testing machine and side- 
wall apparatus will shorten the preliminary period of develop- 
ment and bring the deficient forward quicker and better than by 
any known method, thus begining training sooner than is practi- 
cable where, as in the pure Swedish system, the deficient keep 
back the progress of the well developed, and kill their interest. 

The Universal Dynamometer is an automatic gymnasium di- 
rector. It is sound in principle, and a great time saver. In 
connection with the Swedish system, it offers us just what we 
need. Any one who will take the trouble to see what a revolution 
it has wrought at the Naval Academy will endorse all that has 
been here said in its favor. 
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ASO Wine miei eet nteistere stars 
Height . ... 00. -seeeseerees 62 (62.5 | 63 |63.5 | 64 |64.5.| 65 (65.5 | 66 (66. 
WeIPhte Jiiwice oc vitincs cs nie 116 |118 |120.5)122 {128 128 |1382 |184 |135. 51187 
R. Hand Flexor.........s. 94 | 97 {100 102 |105 |109 [111 |112 112 
L. Hand Flexor........... 89 | 92 | 94 | 97 |100 |101 |104 |109 |109 
R. Hand Extensor.......: 35 | 36 | 387 | 388 | 39 | 40 | 41 | 42 | 48 
L. Hand Extensor.,...... 80 | 81 | 82. | 33 | 84 | 85 «| 86 | 87 | 38 
R. Forearm Pronator...... 59 | 61 | 68 | 64 | 65 | 66 | 68 | 70 | 71 
L. Forearm Pronator...... 60 | 52 | 54 | 56° | 58 | 58 | 61 | 68 | 64 
R. Forearm Supinator..... 40 | 41 | 42 | 48 | 44 | 45 | 46 | 47 | 48 
L. Forearm Supinator....|_ 35 | 36 | 87 | 388 | 39 | 40 | 41 | 42 | 43 
«| R. Apm Flexor.......-.--- e4_| 66 | 68 | 70 | 72 | 74 |.76 | 77 | 78 
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4 R. Arm Extensor......... 79 | 80 | 81 83__| 84 85 86 87 88 
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Tune CLOLAL ne wiser iene 79 | 8% | 84 | 86 | 88 | 90 | 92 | 94 | 95 
R. Shoulder Retractor .... 75 | 78 | 80 |.83 | 85 | 85 | 88 | 90 | 90 
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R. Foot Extensor......... 302 |806 |3809 |812 |815 |819 [822 |825 |331 [8 
L. Foot Extensor... 297 |3800 |802 |808 [810 |8138 4820 |825 (830 38 
R. Leg Flexor 100 |102 |104 |106 |108 |109 |111 {118 |114 [17 
Tier Mlexor eee eae 95 | 98 |101 |103 |105 |107 |108 |110 |111 {it 
R. Leg Extensor..........| 120/125 |130 |188 1185 |i87 |140 |142 (145 |i 
g, |L. Leg Extensor... -.. 115/120 |125 |180 (182 |185 |1387 |140 |142 
3 R. Thigh Flexor’.......... 140 {142 |145 |148 |150 152/155 158 |160 _| 
En Thigh’ Flexor... ie... 135 (188 [140 |148 145 (148 |150 |158 |155 {184i 
R. Thigh Extensor........ 182 {136 (140 |148 1148 |149 |152 (158 |155 
L. Thigh Extensor........ 130 |184 |187 140 |145 |146 |148 [149 |151 
R. Thigh Adductor....... 97 |102 {105 {108 [112 |115 [117 118 }119 
L. Thigh Adductor’....... 96 99 |102 |105 108 [110 (112 {113 |114 
R. Thigh Abductor....... 83 | 86 89 92 95 96 | 98 | 99 |100 
L. Thigh Abductor ....... 82 | 85 | 88 | 91 | 94 | 96 | 98 | 99 |100 
fe Ca bebrunk. Anterior. :!) «ss.«ssc, 150 |153 (157 |160 |168 169 |174 |i78 |180 {18 
Trunk Posterior .......... 350 |353° [355 358 (360 |363 |365 |870 |375 (38 
3 Trunk R. Lateral ........ 150 |153 |155 |158 |160 |i6i |163 165 |168 {17 
“4 | ‘Trunk L. Lateral ........ 145 (148 |150_ 153 |155 [156 |158 |160 |168_ |I6 
é Neck Anterior............ | 62 | 53 | 54 | 65 | 56 | 56 | 57 | 68 | 59 | 6 
Neck Posterior ........... rere 68 | 70 |71 | 73 |%5 |75 | 77 | 7 | 79 |8 
Neck R. Lateral.......... 68 | 59 | 61 | 62 | 64 |65 | 65 | 67 | 68 |€ 
Neck L. Lateral.......... 58 | 59 | 61 | 62 | 63 | 64 | 64 | 65 | 65 16 
@ _ | Inspiration—Chest........ 275 |280 |285 |200 |295 |300 |305 [310 |315 |% 
o8 Inspiration—Diaphragm... 200 |204 |208 |212 [216 |220 |224 |228 |232 128 
#5 | Spirometer—cu. inch... 200 |205 210 \215 j220 [225 |280 |235 |240 _|2 
sn | PATHS ELEC Nae 1339 |1856 11891 |1433 |1470 |1504 |1542 |1571 |1588 | 
ai |b. 2048 |2101 /2147 |2194 |2236 |2268 [2306 |2337 |2370 
2 =? ciated: eecounedocucetnanood 1031 |1048 {1064 |1081 |1096 |1109 |1123 |1142 1157 {11 
Bs Chest i. tu seas Ores 475 | 484 | 493 | 502 | 511 | 520 | 529 | 538 | 547 |é 
2 | intire Body scacecwascee 4883 |4989 |5095 |5210 |5313 |5401 /5500 /5588 |5662 by 
memtan [CHlelght is ancmmasiteretie aaa 62 (62.5 163 (63.5 164 164.5 165 (65.5 |66 6 
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EXTYSICAL CHART. 
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THE U. S. NAVAL ACADEMY TRAINING, 


By Lreutenant Locan Cresap, U. S. Navy. 


The sentiment in the navy to-day, in regard to the Naval 
Academy, appears to be a constantly increasing demand for a 
higher development of the graduate. As the sphere of a naval 
officer’s activities has enlarged, and it has enlarged enormously 
even in the past ten years, there has been a corresponding increase 
in the requirements which the service has expected of the newly 
started young officer. 

It will probably be conceded by all, that a graduate of the 
Academy to-day is required immediately upon his arrival aboard 
his first ship to assume duties and exercise supervision among 
harder and more complex conditions than ever before existed in 
the service. It is also a fact that the graduate to-day is given 
greater responsibility among these surroundings than ever before. 

There has existed, and probably exists to. a lesser degree, a 
shortage of officers which has made this demand all the more 
insistent, and has resulted in a further reliance upon the young 
man’s ability and adaptability. In other words, both the growth 
of the navy in size and the expansion of its demands into broader 
fields of technical activity has created an increased demand upon 
the product of the Naval Academy. Various examples of this 
may be quoted, but every officer is thoroughly familiar with the 
condition. 

How is the Naval Academy trying to supply this demand for 
training and ability? If the demand exists, then the Academy is 
the place where the beginning of the development of the supply 
is taking place. It is unquestionably true that the course at the 
Academy is as full as can be stood by the midshipman. It is also 
true that the course is very complete and gives the graduate a 
thorough practical foundation upon which to begin his career. 
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Can the Academy do more? And if it cannot do more is the 
theory of its system correct? For does it supply the demand? 

The course at the Academy is gradually becoming merely a 
descriptive one in many particulars. Some of the text books are 
simply a complete descripton of machinery, devices or apparatus 
to be found in the service. The demand for instant adaptability 
to the conditions aboard ship has resulted in moulding the course 
into a system by which the graduate may be immediately familiar 
with as much of the apparatus of all natures aboard ship as it is 
possible for him to study. He recognizes this piece of machinery, 
that appliance, he probably is also familiar enough with its con- 
struction to intelligently direct its operation. He, therefore, satis- 
fies the requirements of his superior officers, or the service. 

But should he see, perhaps on a new ship, even on an old ship, 
another device, operating’on the same principle, but differing 
widely in its appearance or methods of adopting that principle— 
would he be in a position to grasp readily the method of its cor- 
rect operation? The answer is most certainly no. 

I have spoken above of his conduct in handling a piece of 
machinery. That is a small factor of what he is called on to 
handle. All of his actions aboard ship in the handling of power— 
power developed by steam, by electricity, by compressed air, by 
gun powder and other explosives, even by the sea itself—are 
governed and must be governed by his knowledge of the under- 
lying principles which make its application possible. 

Is it not possible therefore that, in our endeavor to make the 
graduate of use in the service as soon as possible, we have failed 
to provide him with the necessary foundation upon which to 
build, not his first five years’ of active service, but the succeeding 
twenty-five? 

Constant demand has been made upon the Naval Academy 
authorities to make the course practical. Boards have been ap- 


pointed and have conscientiously tried to fill the demand, and - 


have succeeded. But is it not possible that, with four years as 
the course at the Academy, and with the limit of the average 
young man’s ability of absorption well established, we have 
crowded out part of the necessary ground work of theory and 
substituted a little too much of the desired practice? 

The Academy is a school where young men are prepared for a 
profession. There are other schools in the country which prepare 
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young men for professions, though other professions. It may 
be said that the Academy it unique in the demands for which it 
was created. That is only true because it is the only Naval 
Academy we have. It is absolutely similar in principle to all 
schools that prepare a man for a definite profession. Therefore, 
can we not draw some vital truths from a comparison? 

In what medical school do we fit young men to become operat- 
ing practitioners upon graduation? In what law school do we 
prepare young lawyers to become upon graduation, able to handle » 
law cases? Do any of our mechanical or electrical schools fit 
their graduates to be immediately available for regular engineer- 
ing work? Do any of. our business schools turn out business 
men? To every question we must answer “ No.” In fact the 
whole tendency in the development of our colleges seems to 
point to a lengthening of their course. So insistent has the de- 
mand become, that one college (Minnesota) has changed its 
course to five years, and others are expected to follow. In all 
other professions, we see that the college is thus endeavoring to 
build up its course, so that the graduate will have a firm founda- 
tion upon which to build the structure of his after life. The 
college itself is a great school of preparation where all the laws 
and theories, the application of which will be used in later life, 
are taught. Only enough practical work is added to the course 
to assist in the teaching of the subject, and in every profession 
we find that a period of further development is necessary. The 
young medical graduate puts in a year or two as an interne in a 
hospital. The young law graduate occupies a desk in a lawyer’s 
office and is called upon to look up information, to draft legal 
documents as directed. In the mechanical and electrical engineer- 
ing professions we see this probationary period further enforced. 
The shops, drafting room and testing room are all brought into 
play to bring the young graduate to a proper coordination and 
application of the theory his alma mater supplied him. No better 
example of this can be cited than the wonderful system that 
the General Electric Company has perfected and is using to-day. 
There, graduates of the finest technical schools of our country 
are put in a department, at small pay, where their energies are 
directed to the testing of electric apparatus, the natural field in 
which all theory that they imbibed at their college, is applied 
practically. And they stay in that department for from eighteen 
months to two years. At the expiration of that period the com- 
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pany draws those it desires to keep, those who can be of use to 
it in more than a manual way. 

Thus in every profession we see a condition existing which is 
entirely opposed to the navy’s system—entirely different in both 
theory and in result. The contrast may be briefly stated as fol- 
lows: The Naval Academy at present teaches the graduate to 
become immediately available for operative duty, while in prac- 


tically all other professions we find that the school is a school of. 


preparation and the graduate is fitted for operative duty only 
after a complete and exclusively practical course of about two 
years. And in all the other professions of life it has been found 
and proven that it is necessary to use the school as primarily a 
teacher of theory, and to leave the coordination and application 
of this theory to a further period of post-graduate application. 
Does it not appear from this that we may have been mistaken in 
permitting the conditions affecting us to crowd out the enforce- 
ment of a thorough theoretical foundation for the addition of a 
little extra practical knowledge? Is our profession so different 
that we do not need such post-graduate study? Or is our school 
so excellent that it eliminates the necessity of that study? 

I have not mentioned as yet the two years’ period that the 
register calls the “ probation period.” And it is properly named. 
That two years was unquestionably designed as a period in which 
the midshipman should learn the methods and devices by which 
their theory was applied in actual practice. In all other profes- 
sions that period of probation is necessary. Its use was inaugu- 
rated in the navy years ago. But is it used now? Can the answer 
be anything else than “No?” It is easy to prove. Are our ex- 
aminations upon the completion of our probationary two years 
very different from those given us on graduation? The differ- 
ence is so slight as to be negligible. In the writer’s case there 
was no difference. 

In other words, the service, or those directing its sentiments 
at the Naval Academy, do not see any difference, or at least very 
little, between the requirements of a midshipman upon graduation 
and upon commissioning. It is not at all surprising then that a 
great deal of agitation has arisen to commission a graduate im- 
mediately, or in other words, to publicly announce that a graduate 
of the Naval Academy is qualified to be a thorough naval officer, 
upon his graduation. How many graduates of the University of 
Pennsylvania’s Medical College are qualified to practice medicine, 
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or how many happy possessors of the degree of E. E. from the 
Boston Institute of Technology are immediately qualified to be 
operating engineers? 

Would it not be advisable therefore to incorporate a little more 
theory, a course in “ Thermodynamics,’ a more complete course 
in “ Electricity,’ a more thorough course in “ Calculus,” add per- 
haps, the study of “ Least Squares,” and “ Precision of Measure- 
ments,’ give more “ Strength of Materials”? and “ Machine De- 
sign’? (and other subjects more or less important) at the Academy 
and to eliminate, if necessary, enough practical work to meet the 
required balance. In doing this the two years after graduation 
would of necessity become in our profession, what I think it was 
intended for, and what it is used for in other professions. It 
would throw on the older officers of the service an additional 
responsibility perhaps, but would they not, in course of time, be 
better fitted to handle it? We might say that at present the 
service is shirking the responsibility of teaching the young officer 
and has gradually pushed it over'on the Academy. The foremost 
duty of the service, before even “ battle efficiency’ in import- 
ance, is the training of the young men in the service. That is the 
application of the work “conservation” in its highest sense. 
And it is most decidedly applicable to the officers especially. . 

This policy would also result in a better system of eliminating 
between graduation and commissioning. In civil life the process 
of elimination begins to be forcibly felt at the expiration of the 
two years’ probation. It is at that time that classes begin to 
separate to the various levels to which their members are destined. 
With our system as at present worked, the eliminating practi- 
cally ceases upon graduation, to be actively taken up about 25 or 
30 years later. 

I have placed the whole subject as a question, or series of 
questions. They may be epitomized in one. Is the present sys- 
tem at the Naval Academy the best one for achieving the purpose 
for which the government maintains it? I hardly think it is, and 
perhaps there are others who agree with me, and still others who 
might agree after giving their attention to the matter. The 
officers of the navy are responsible to the people of the country 
for the internal administration of the Navy Department and the 
training of the navy’s personnel. If the Academy’s system needs 
correction, the burden of making the correction lies with the 
navy itself. 
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As the service which grew up to become the navy of the United 
States could neither create nor provide for itself, it may be worth 
while to attempt the discovery of the point of view of the states- 
men responsible for its foundation. Without their aid, that is 
without the sanction of a politically organized community, the 
commerce-destroyers of the Revolutionary War would have 
fallen under the penalties of piracy. But by adapting the cruis- 
ers commissioned by the separate colonies as a Continental Navy, 
that service secured an international standing and gave the Con- 
federation a place among the maritime powers of the world. 
This act of organization was in itself a bond of union, and the 
exploits of the infant navy helped to develop the sentiment 
of nationality in 1776—though the process had to be repeated 
for the next generation. From the beginning it was apparent to 
one man at least that the political significance of the navy as a 
bond of union was of no less value than its military and economic 
service. John Adams forced the Continental Congress to adopt 
the array of minute-men around Boston as a national army and 
to place them under the command of a general from Virginia 
for political reasons, but his task was not complete until the 
same principles had been applied to the maritime forces of the 
New England colonies. When that was done, four months after 
the adoption of the army and twice as long before July 4, 1776, 
his strenuous plea for independence had a sound material basis. 
The colonies had raised troops and ships to make war on the 
King, and they could not continue to profess an allegiance which 
required their disarmament. Of the loyalty of Adams to his 
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{favorite branch of the service there was never question through- 
out his long official career, and the opinions he recorded during 
the reminiscent years which followed his retirement from the 
Presidency in 1801 were more consistently favorable to naval 
progress than those of any statesman of his generation. Neither 
of the parties which divided the nation in those days shared his 
consistency in these matters, and his fidelity to the idea of a great 
navy must be credited to his personal character and training. 

Loyal as he was to the navy, Adams was careful to avoid the 
reproach of extravagance in providing for its increase. For the 
apparent lack of liberality in such matters—he was never heartily 
‘in favor of ships-of-the-line, the modern touchstone for states- 
manship, and he allowed the fleet to suffer reduction as soon as 
the immediate necessity for its employment was over—we must 
admit the excuse that he lived in the days of small things. The 
country was not very rich or populous before 1801, and taxation 
was apt to be bitterly resented. Whoever had to choose between 
keeping the navy on short allowance and provoking the dissolu- 
tion of the Union deserves the charity of later and richer genera- 
tions. Adams counted three rebellions against the fiscal demands 
of the general government before he went out of office, and he 
felt that it was unsafe to go on increasing the national debt by 
borrowing money at eight per cent. The fact that most of the 
funds so raised went to the support of an army which he re- 
garded as useless or worse made him bitter against that service 
and confirmed his belief that the navy was really the most essen- 
tial and natural defense of his country. / 

The fact that he had in 1797 an opportunity to renew his 
efforts to make the navy effective, taken in connection with his 
earlier action in the Continental Congress, gives him a double 
title to be counted as a founder of that service. In fact, Wash- 
ington is his only rival in the list which assigns credit for that 
foundation. The Father of his Country, however, had no in- 
tense personal interest in naval affairs, and his recommendations 
and orders are apt to be formal and official in dealing with them. 
Adams, on the other hand, had a lifelong acquaintance with sea- 
faring men and their problems and a distinct preference for a 
navy rather than an army which Washington could by no means 
share. 

Taking note of these claims, it is a matter of surprise to find 
the views and services of John Adams in regard to the founda- 
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tion of the United States Navy so generally ignored by naval 
historians. Even in a plate supposed to show portraits of the 
founders, -a recent work presents only his colleagues on the 
Naval Committee of the Continental Congress, though not one of 
them would have denied that Adams was the ablest debater, the 
most indefatigable man of business, and the most eager advocate 
of naval armaments who took part in their work of discussion and 
administration. Much may be forgiven to a devoted biographer ; 
but the limit was exceeded by the writer who put “ Founder of 
the American Navy” on the cover of a work dealing—after an 
imaginative fashion—with the career of one who died abroad 
during the decade that that service was non-existent. Another 
captain whom Adams called a “foreigner of the South” has 
been described as the “ Father” of our navy. History has ac- 
cepted both John Paul Jones and John Barry.on a higher plane 
than Adams—who had had troublesome dealings with both— 
would have been disposed to allow; but there was some reason 
for his protest against crediting them with exploits really per- 
formed by New England seamen; and it would be absurd to com- 
memorate them as the founders of a system which required the 
efforts of a statesman capable of securing the support of a mari- 
time community. The relative merit of veterans of the Revolu- 
tion is, however, a trivial question in comparison with an in- 
vestigation of the relation between national principles and the 
views which regulated the creation and development of the navy 
of the United States. 

_ This inquiry is easier in the case of John Adams than in that 
of almost any other of our statesmen—except his equally eminent 
son. Both have been described as conscientious and contentious 
to a notable degree; and the many volumes of their published 
works bear out that description. We have had administrators, 
and even Presidents, who might be classed as inarticulate, men 
whose state papers, especially those dealing with such peculiar 
subjects as the building-up of a navy, had to be edited by subor- 
dinates. It was not so with John Adams: after accumulating 
information in regard to the marine and fisheries for half his life- 
time, he had to note the strategic significance of our lack of sea- 
power during eight years of warfare; and he did not hesitate to 
express his opinions in greater detail than his predecessor—or 
than most of the Presidents of later years. Moreover, the views 
of the elder Adams were, like those of his posterity, largely in- 
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dependent of partisanship. His naval doctrine was peculiarly his 
own, and his break with the Federal party—of which he was 
also one of the founders—was perhaps fortunate for the navy, 
which might otherwise have been injured by the collapse of that 
party after the war of 1812. Doubtless the army suffered be- 
cause Alexander Hamilton, who was virtually its commander 
during the administration of John Adams, was also the leader of 
the inflexible wing of the Federal party and the unsparing critic 
of the President whom that party had chosen. Had the Presi- 
dent been as tractable as had been expected, the navy might have 
been sacrified to the demands of the military leaders, and both 
services might have become permanently unpopular. Any delay 
in material progress was doubtless preferable to this not improb- 
able result of an unbroken alliance with the Federal party. 

Adams felt a certain pride in dating his confidence in the 
fighting power of his countrymen and his longing for indepen- 
dence from 1755. Irritated over the conduct of the ministry 
toward the New England forces which had taken Louisburg, he 
became convinced that, “the American colonies, if left to them- 
selves and suffered to unite, might defend themselves against the 
French much better without Great Britain than with her.” With 
the rising generation of Massachusetts in this temper and with 
the French out of the way, the colonists were ready to renounce 
the authority of George III and to undertake their own defense 
by land and sea. 

Such views helped to steady the nerves of those delegates to the 
Continental Congress of 1775 who foresaw the necessity of 
fighting for independence. The two Adamses, John and Samuel, 
were the natural representatives of a community that had an 
army in the field before half the provinces had cast off their 
allegiance to the King. The decision to adopt these troops as a 
Continental Army, with a commander-in-chief from Virginia, 
was the first triumph of these advocates of independence. In 
drafting the declaration which made the people of Massachu- 
setts American citizens instead of British subjects, Adams 
argued that as the colony had an army in the field and as the 
military had to be subordinate to the civil power in all free 
governments, it was time to set up an administration which de- 
rived no authority from the Crown. He was eager to guide the 
other colonies and Congress also in the same direction: thus he 
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wrote almost a year before the famous Declaration was voted 
that Congress ought to have in its hands “ the whole legislative, 
executive, and judicial of the whole Continent... . to have raised 
a naval power,—and opened all your ports wide.” 

When letters containing such expressions as these—coupled, as 
they naturally were, with harsh words about Tories and trim- 
mers—fell into the enemy’s hands the British authorities pub- 
lished them in order to discredit the advocates of independence ; 
and the influence of John Adams was indeed weakened thereby. 
In England the publication caused even more alarm than irrita- 
tion. General Burgoyne anticipated the experience which taught 
him that Americans made war in earnest by writing that, though 
Adams was “a profligate character—neither supported by pecun- 
lary nor political interest—his “vigorous and aspiring mind” 
entitled him to be compared with Catiline and Cromwell; 
“ America, if his counsels continue in force, must be subdued or 
relinquished. She will not be reconciled.” Had Adams read this 
warning, he would have been consoled for the ostracism which 
befell him in Philadelphia. 

Congress could not, however, escape from the suggestion that 
it was time to create a naval power. On August 26, 1775, the 
Assembly of Rhode Island, representing a community of mer- 
chants and mariners already noted for their unruly temper, in- 
structed their delegates in Congress to urge that reluctant body 
to provide for an American fleet to be employed “ for the pre- 
servation of the lives, liberty and property of the good people of 
these colonies.” The ships should be equipped “at the Con- 
tinental expense,” and sent where they would “ most effectually 
annoy our enemy and contribute to the common defense.” Con- 
gress was by no means ready for so uncompromising a resolu- 
tion, and the Rhode Island proposal was dismissed without 
definite action. Even in October, after Congress had begun to 
employ ships “ at the Continental risk and pay,” the advocates of 
conciliation and economy declined to comply with this demand. 
Chase of Maryland—whose position as a Federal judge gave him 
an occasion for discussing naval affairs a generation later—would 
allow for two swift vessels for getting intelligence, but he thought 
it “ the maddest idea in the world to think of building an Ameri- 
can fleet . . . . we should mortgage the whole Continent.” Yet 
before the month was out he had been converted to the larger 
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view held by Adams. In his second speech Chase declared that. 
“ Intelligence we must have; we must have powder and shot; we 
must support the credit of our money. You must have a navy 
to carry on the war”; and the majority of Congress had prac- 
tically reached the same conclusion. 

Adams had too much of the craft attributed to the people from 
whom he had sprung to insist upon the direct adoption of any 
general principle as a preliminary to practical measures. Dele- 
gates who had stated in debate that a score of British cruisers 
could block up every harbor south of Rhode Island and that every 
vessel which sailed on a trading voyage was bound to be cap- 
tured could still hesitate to vote for an American fleet. But 
none who consented to provide for the army with which Wash- 
ington had begun the siege of Boston after the battle of Bunker 
Hill, or to arm the forts that were to guard the Hudson River, 
could deny the necessity of discarding every scruple in order to 
obtain ammunition and other supplies for these measures of de- 
fense. 

In this situation Adams found a better opening than the Rhode 
Island resolution had afforded. Congress learned through cer- 
tain agents in London of the sailing of “two North Country 
brigs of no force from England on the 11th of August last, loaded 
with arms, powder and other stores, for Quebec without a con- 
voy”; and it was promptly urged that they should be inter- 
cepted. A committee of three was named on October 5, to pre- 
pare plans for doing this; and John Adams as chairman of this 
committee reported with suspicious promptness, and took a lead- 
ing part in the debate by which objections were overruled and 
action inaugurated. Washington was directed to apply to the 
Council of Massachusetts for two armed vessels and to send 
them after the said brigs and to make prize of them “ for the use 
of the Continent; also any other transports laden with ammuni- 
tion, clothing or other stores for the use of the ministerial army 
or navy in America.’ Besides asking the authorities of Massa- 
chusetts to place two vessels “ under the General’s command and 
direction,” similar requests were sent to Connecticut and Rhode 
Island. The most significant resolve was that “the said ships 
and vessels be on the Continental risk and pay during their being 
so employed.” For the force thus authorized Adams drew up 
articles for the government of the American Navy. 
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The tendency of the original resolution had been obvious 
enough to provoke opposition. A delegate from South Carolina, 
crammed with information by merchants of Philadelphia, de- 
nounced the project as wild and visionary: “It was an infant 
taking a wild bull by the horns.” There were other objections 
besides this dread of the British Navy: “it would ruin the char- 
acter and corrupt the morals of all our seamen. It would make 
them selfish, piratical, mercenary, bent wholly upon plunder.” 
Adams retorted in his most “ glowing and animating” style, and 
urged “the great advantage of supplying ourselves, and begin- 
ning a system of maritime and naval operations.” He had known 
many of the traders and navigators of his own state, and his 
acquaintance with them had convinced him that, “if they were 
once let loose upon the ocean they would contribute greatly to the 
relief of our wants, as well as to the distress of the enemy.” Nor 
was there any lack of provocation for maritime reprisals. Con- 
gress was induced to decree the forfeiture of all armed vessels and 
transports “ employed in the present cruel and unjust war against 
the United Colonies” by an argument drafted by Adams in 
which it was set forth that George III had not only directed the 
seizure of American merchantmen, many of which had been “ rifled 
of their cargoes without any form of trial’ under the guns of Bos- 
ton, but he had sent orders to America to “ proceed as in case of 
actual rebellion against any of the seaport towns and _ places, 
accessible to the King’s ships, in which any troops shall be raised 
or works erected’’; and one town, at least, had been laid waste 
accordingly. Congress also denounced the restraining act passed 
by the Parliament of Great Britain as a “ piratical or plundering 
act’; and Adams held that it was “a complete dismemberment 
of the British Empire. It throws thirteen colonies out of the 
royal protection, levels all distinctions, and makes us independent 
in spite of our supplications and entreaties.’’ Not all the colonies 
were ready for this high doctrine, but the creation of a navy was 
a virtual act of independence; and the Declaration was bound to 
follow as soon as Adams and his associates could overrule what 
he called “the reluctance of the Southern Colonies to republican 
government.” 

Long before the historic date of July 4, 1776, a naval code had 
been adopted and a naval squadron sent to sea. These results 
were due in large measure to the readiness of men like Adams to 
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accept “ continual employment, not to say drudgery,” in prepar- 
ing the national defense. Up to June, 1776, the infant navy re- 
quired most of Adams’s exertions as an administrator. He then 
became a member of that Board of War and Ordnance which 
was the only executive authority upon which Washington could 
rely for aid in prosecuting his campaigns. Compared with these 
labors, the task of preparing “a plan of treaties to be proposed 
to foreign powers,” and of revising the text of Jefferson’s 
famous declaration were by no means hard. Nor did Adams 
shrink from the burden of supporting that Declaration in debate. 
His success on the floor of the Continental Congress was due to 
the fact that he uttered with ardent conviction principles which 
he had cherished ever since he had attained manhood, but he also 
used more political dexterity in eliminating objections than might 
have been expected from a man of imperious temper. 

Returning to his services in the Naval Committee, we find that 
on November 2, 1775, authority was granted to arm four vessels, 
to draw $100,000, and to “agree with such officers and seamen as 
are proper man and command such vessels”; and that the en- 
couragement “to such officers and seamen be one half of all 
ships of war made prize of by them, and one third of all trans- 
port vessels, exclusive of wages.” On November to, a Marine 
Corps of two battalions was authorized; and it was voted that 
“particular care be taken that no persons be appointed to offices 
or enlisted into the said battalions but such as are good seamen 
or so acquainted with maritime affairs as to be able to serve to 
advantage by sea when so required”’—a counsel of perfection 
which did not long prevail. Before the month was out the com- 
mittee had to deal with a request from General Washington for 
instructions in regard to prizes. Adams and his colleagues seized 
the opportunity for adding to the prize code certain “ Rules for 
the Government of the American Navy and Articles to be signed 
by the officers and men in that service”; and these became law 
on November 25. Concerning these regulations, Adams wrote 
at the beginning of a new century while some of his associates 
were still living, “ I had at least as great a share in producing them 
as any man living or dead”; and the foundation of the navy 
may be dated from this enactment. 

The rules in regard to prizes followed the usual custom: 
privateers kept whatever they took; cruisers commissioned by 
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Congress or by the authorities of a colony got only half or a 
third of the proceeds. Washington’s scruples were relieved by 
a clause validating all captures hitherto made and confirming the 
distribution of shares. Under the new Articles, the Captain was 
to have six shares, besides his pay of $32 per month; the First 
Lieutenant got five shares and $20; seamen added one share to 
the allotted wages of $6.67. Pensions were deducted from prize- 
money ; and extra shares were to be awarded to men who showed 
notable courage in action or were the first to sight or board a 
prize. 

Much of the text of the early “rules and orders” has a 
familiar ring, though the rhetoric of our Act for the Better Gov- 
ernment of the Navy of the United States is better than that of 
the original. Many of the phrases in both were borrowed from 
the Articles of the British Navy as formulated under the Com- 
monwealth. A captain was to show “a good example of honor 
and virtue,” of course; and he was to “heart on and encourage 
the inferior officers and men to fight courageously and not to 
behave themselves faintly or cry for quarter.” In general he 
might correct offenders “according to the usage of the sea”’—a 
more definite and more sanguinary term then than now; but he 
could award only a dozen lashes on his own authority, though 
he might add “a wooden collar, or some other shameful badge 
of distinction.” Adams was also instrumental in imposing the 
British military code—which he supposed to be derived from the 
Romans, and liked the better for that—upon the ragged regi- 
ments of the Continental Army. Doubtless the regulations were 
slackly administered in both services; and Adams wrote to his 
wife that, though “a disciplinarian has affixed to him the ideas 
of cruelty, severity, tyranny, etc.,” yet if serving as an officer, “I 
should be the most decisive disciplinarian in the army.” This 
has, however, to be construed by the records which show that 
while President he dealt with the sentences of courts-martial 
with a scrupulous regard for humanity. 

New England thrift may have dictated the regulation that in 
“all ships furnished with fishing tackle, being in places where 
fish is to be had, the Captain is to employ some of the company 
in fishing’; the sick had the first claim; but the surplus was to 
be served out to the messes, “ without favor or partiality and 
gratis.” Rations were not to be reduced on account of fishing, 
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though the Captain might “shorten the allowance of provisions 
according to the exigencies of the service, paying the men for 
the same.” The fatal result of paying scanty wages in de- 
preciated currency was to leave officers and seamen dependent 
upon prize-money for their reward; and this assimilation with 
the privateers deprived the navy of any advantage in recruiting 
and relaxed the maintenance of discipline. Thus Washington’s 
temper was strained beyond endurance by the misconduct of 
those sea officers commissioned while he was directing the siege 
of Boston. 

Meanwhile the Naval Committee had been authorized to em- 
ploy vessels “at the risk and pay of the Continent ” in October ; 
it had procured the enactment of a naval code in November; and 
it was able to send a squadron to sea under Commodore Hop- 
kins in the spring of 1776. The foundation of the navy may be 
dated from either of these events, and it was with reference to 
the last of them that Adams wrote in 1777 that he was one of 
those ‘‘ who laid the first foundations, the cornerstone, of an 
American Navy ....an honor that I make it a rule to boast of 
upon all occasions, and I hope my posterity will have reason to 
boast.” Yet in the very letter of 1813 which contained his 
acrid protest against the attempt to credit “foreigners of the 
South” with merit that belonged to New England sailors, he 
seems to transfer some of his own claim to rank first among the 
founders of the navy to Washington. Writing 38 years after 
the event, Adams relates that the General, having been told by 
Captain Manly that transports might be snapped up in Massa- 
chusetts Bay in 1775, had hesitated to act on his own authority 
but had transmitted the report to Congress, and had thus brought 
about the appointment of a Naval Committee and the adoption of 
certain cruisers by the Continent. This account ignores both the 
Rhode Island proposal and the letter from London which 
tempted Congress to send vessels to seize the two brigs bound 
for Quebec, though both papers are mentioned in the Journals 
of the Continental Congress prior to the resolution of October 
5, which adopted colonial cruisers as the nucleus of an American 
Navy. 

If Adams allowed his memory to mislead him in regard to the 
commander-in-chief’s part in urging Congress to action he does 
less than justice to Washington’s readiness to act on his own 
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responsibility. Without assuming that he had authority to found 
a navy or appealing to Congress to enlarge his powers, the 
General had begun to commission vessels to take prizes a month 
before Congress was prepared to vote. On September 2, he 
commissioned a Captain Broughton in these terms: ‘“ You being 
appointed a Captain in the Army of the United Colonies of 
North America, are hereby directed to take the command of a 
detachment of the said army and proceed on board the schooner 
Hannah at Beverly, lately fitted out and equipped with arms, 
ammunition and provisions at the Continental expense.” All 
vessels entering or leaving Boston “in the service of the minis- 
terial army ” were to be seized, and the proceeds, except military 
and naval stores, were to be shared “ according to the rules which 
take place in private ships of war,” pay in the Continental Army 
being also allowed. But the Captain was by no means to act 
according to the standards of a naval commander: ‘“ You are 
particularly charged to avoid any engagement with any armed 
vessel of the enemy, though you may be equal in strength or have 
some small advantage.” Washington explained that his sole 
purpose was to intercept supplies, and that this purpose might 
be defeated by “running into unnecessary engagements.” His 
army lacked the resources required for besieging Boston, and he 
was ready to drive a bargain with privateers; but the founda- 
tion of the navy had to be laid on a firmer basis. 

The General also had to discuss projects for invading British 
colonies in Canada and the West Indies, and his views were 
shaped by the urgent necessities of his troops. The scarcity of 
ammunition had produced “a situation which requires us to run 
all risks’’; and on August 4, he asked the Governor of Rhode 
Island to send one of that colony’s cruisers to Bermuda to bring 
off the contents of an unguarded magazine. It was hoped that 
the islanders would offer no resistance, and their compliance was 
to be rewarded by a supply of provisions. If no powder could — 
be had the General suggested that, “the vessel might be sent to 
some other island to purchase.” Captain Whipple actually sailed 
on this venture but arrived too late to find anything in the maga- 
zine. The first squadron equipped by Congress attempted to se- 
cure powder by raiding the Bahamas in 1776, but this expedi- 
tion was likewise unprofitable. A week after taking up the pro- 
posal to seek powder in the islands Washington had to reject 
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plans for raiding certain towns in Nova Scotia. He objected be- 
cause it was “a measure of conquest rather than defense”; and 
because the British had command of the sea, and their block- 
ading squadron would snap up any vessel bound to the north- 
ward—an apprehension not realized when the experiment was 
tried in October. But he held it unnecessary to formulate his 
objections at length “when our situation as to ammunition 
absolutely forbids our sending a single ounce of it out of the 
camp.” Indeed he had reason to doubt whether the guns and 
stores which Congress put on board the squadron equipped at 
Philadelphia would not have rendered more service in his bat- 
teries around Boston. 

Washington hardly thought it necessary to explain his action 
in regard to maritime enterprises until he was informed of the 
resolutions passed by Congress on October 5. Then he reported 
that he had already sent vessels to sea, under the command of 
“officers of the Continental Army, who are well recommended 
as persons acquainted with the sea.” Two of these cruisers, 
under Captains Selman and Broughton, were ordered to the Gulf 
of St. Lawrence to intercept the brigs whose sailing had decided 
Congress to adopt the vessels equipped in Massachusetts. The 
two schooners designated for this voyage “had none but their old 
colors”; and they could not wait to be supplied with the pine- 
tree flags which Washington kept flying on his batteries and 
recommended for use at sea. Therefore they had to adopt as a 
private signal “the ensign up the main topping-lift ” ; so that the 
first cruise made under the authority of Congress had to show 
British colors in an unseamanlike fashion. The conduct of the 
two captains was otherwise discreditable. They captured no 
vessels, but took spoil on shore. Washington instantly released 
the Governor of St. Johns whom they brought home as a captive. 

The six vessels cruising on Continental account between Cape 
Ann and Cape Cod were more fortunate—though their discipline 
was not satisfactory. The ablest of the captains was John Manly, 
whose exploits and adventures were hardly surpassed by those of . 
any other naval commander of the Revolution—though history 
has done little to commemorate them, and they have escaped the 
notice of romancers. Having taken a transport laden with mili- 
tary stores, including 2000 muskets and the big mortar which 
was called the Congress and mounted to shell Boston, Manly was 
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made Commodore of the local squadron; but Washington still 
found it hard to inaugurate naval discipline: “The plague, 
trouble and vexation I have had with the crews of all the armed 
vessels are inexpressible. I do not believe there is on earth a 
more disorderly set.’ The Articles enacted by Congress had to 
be signed in February; and in directing Manly to have this done 
the General could not refrain from sharp warnings: “ As it is 
very apparent that the ill success which attended the major part 
of the armed vessels in former cruises was due to the officers 
who commanded, you will therefore take notice that a fondness 
to be on shore, indolence and inactivity will meet with their just 
deserts.” Hereafter sluggish officers were to be dismissed and 
declared incapable of serving the public in any grade. 

The net result of the labors of the Naval Committee during 
the winter was the equipment of that squadron of five vessels 
which, under the command of Commodore Ezek Hopkins, made 
a futile attack on the island of New Providence but failed to 
interfere with the blockade or the lines of maritime communica- 
tion guarded by the British Navy. The incompetent Commodore 
had to be dismissed by Congress along with several of his cap- 
tains; and the plan of providing the Continental Navy with a 
commander-in-chief who was brother to the chairman of the 
Naval Committee had to be abandoned—though Adams undertook 
his defense. 

Adams had been proud of the committee’s success in getting 
this fleet to sea; and he had enjoyed the sessions of that body and 
became attached to its chairman. Most of the members were 
sensible and cheerful; “ but Governor Hopkins, of Rhode Island, 
above seventy years of age, kept us all alive. .. . His experience 
and judgment were very useful. But when the business of the 
evening was over he kept us in conversation till eleven, or some- 
times twelve o’clock. His custom was to drink nothing all day, 
nor till eight o’clock in the evening, and then his beverage was 
Jamaica spirit and water. ... I could neither eat nor drink in 
those days. The other gentlemen were very temperate. He 
never drank to excess, but all that he drank was immediately 
not only converted into wit, sense, knowledge and good humor, 
but inspired us with similar qualities... . the flow of soul made 
all his reading our own, and seemed to bring to recollection in all 
of us. all that we had ever read.” Naturally the New Englander 
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found this course of learning and liquor “ the pleasantest part of 
my labors for the four years I spent in Congress.” It was an 
age of erudite conviviality, and “the man was mortal and had 
been a schoolmaster.” It was notable, however, that the high 
standard of Roman discipline which inspired the articles of war 
was imperfectly applied to the selection of officers for the new 
squadron. The chief place was filled by another Hopkins, and 
several captains were named from the Providence Plantations. 
John Paul Jones had to serve as a lieutenant under men whose 
experience was not to be compared with his; and Adams had to 
lay aside the list of ‘“‘ persons qualified for officers and com- 
manders’”’ which he had begun to compile in July, 1775. He 
could not venture to nominate seamen from Massachusetts in the 
proportion to which their numbers and skill would have dictated 
for fear of offending the representatives of other colonies. His 
zeal for consolidating the Union was the most respectable of 
motives that can be called political; but his experience in 1798 
as well as that of 1776 demonstrated the hazard of subjecting 
the choice of military and naval officers to political considera- 
tions. That custom has been long-lived, but the navy has escaped 
the harm done by its application because of the inevitable respect 
shown for technical skill in a difficult trade. Had the Naval 
Committee of 1776 been free to organize victory by a strict ad- 
herence to service considerations, the American Navy would owe 
a higher meed of gratitude to its founders. But after all it is easy 
to make allowance for their blunders—and to cherish a mild 
curiosity in regard to the brand of rum that inspired those con- 
vivial sessions which for once disarmed the critical temper of 
John Adams. 

Of course the Naval Committee had to deal with many strange 
inventions. Learned gentlemen applied their classical reading to 
the solution of nautical problems, and there was no lack of de- 
signs for galleys and barriers for the defense of harbors—to say 
nothing of plans for burning or blowing up the British Navy. 
Dr. Franklin designed galleys for the Pennsylvania Committee 
of Safety; and Adams was afloat with a squadron of these a 
month before he had induced Congress to adopt a naval pro- 
gramme. He was ready to believe that these craft, rowing 
twelve oars on a side, could make four knots an hour against a 
four-knot tide; but it was soon proved that they were “ toc 
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large to be handy, and too small to live and work in a sea”; and 
the design for 1776 was to be 100 feet long and to carry heavy 
guns both forward and aft, besides many swivels and _ three- 
pounders. It was hoped that they might “put to sea, live and 
fight in a storm”; and Adams was convinced that they might 
beat off any ship by the fire of their 42-pounders, and that a 
flotilla of them would prove “the best engine in the world for 
covering and protecting fire-ships and rafts.” History does not 
sustain these opinions, but they deserve to be remembered in con- 
nection with the unsparing ridicule lavished upon Jefferson’s 
array of gunboats by the Federalists and their posterity. 

From Boston Bay Colonel Josiah Quincy forwarded a plan 
for blockading the British squadron in order to capture the gar- 
rison and the ships; but even Adams found his proposal “ too 
bold and startling”; and Washington disposed of it by declar- 
ing that his troops were, “in a manner, destitute of cannon, and 
compelled to keep the little powder we have for the use of mus- 
ketry.” Yet the gallant old colonel lived to see the British can- 
nonaded by a few “ field-pieces from the east end of Thompsoua’s 
Island,” and baffled the next day by a line of whaleboats 
stretched across the bay. Had there been fire-ships ready for 
service in March, 1776, with galleys to hide them in cannon 
smoke, Quincy thought “a most glorious conflagration” might 
have overtaken the ships which lingered in Nantasket Road after 
the evacuation of Boston. He was ready to approve the inci- 
dental destruction of life—though it might have reached his son, 
who was Adams’s intimate friend and the King’s Solicitor-Gen- 
eral—in the hope that it would “put a period to the present 
war.” 

Philadelphia had other contrivers of destruction; and Captain 
John Macpherson came from his “handsome country seat” in 
October, 1775, to endow Adams, or any receptive member of 
Congress, with a deadly secret, “upon condition that it be not 
divulged during his life at all, nor after his death, but for the 
service of his country.” He was “reputed to be well skilled in 
naval affairs” because he had been a privateer in the Seven 
Years’ War: “ He has been nine times wounded in battle; an old 
sea commander; made a fortune by privateering; lost an arm; 
twice shot through the leg, &c.”’ Adams found him sanguine, espe- 
cially after dinner, “that he can take or burn every man-of-war 
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in America.” After spending the same evening at the City 
Tavern with a colleague who declared “the row galleys and 
vaisseaux de frise inadequate to the expense,” Adams must have 
been ready to welcome any plausible suggestion for defending 
the Delaware. The floating defenses proved their value by 
diverting the British attack on Philadelphia to the land route 
from the head of the Chesapeake, though they had to give way at 
last. Meanwhile, Captain Macpherson had seen fit to carry his 
proposal to Cambridge for the benefit of the Commander-in- 
Chief. Washington had learned to listen with diplomatic 
patience ; but when he had disposed of the inventor by persuad- 
ing him to return to Congress with his proposal the General 
could not refrain from writing that the relief made him happy— 
a term which rarely came from his pen at that period. 

In March, 1776, Congress voted to sanction privateering ; and 
except for the occasional service rendered by defensive flotillas, 
most of the naval operations on the American coast were of the 
commerce-destroying type to the end of the war. It is not always 
easy to tell whether the captain credited with any particular ex- 
ploit was in the Continental Navy or Army, in the service of one 
of the colonies, or in the larger group which cruised under letters 
of marque and reprisal. It made no difference to Americans taken 
at sea, since the British custom was to commit all crews, even those 
of merchantmen, for high treason, though they had to be ad- 
mitted to exchange shortly afterward. Writers who should 
know better also confuse the record by referring to John Paul 
Jones and his colleagues as privateers, though they were named 
to their commands by a vote of the Continental Congress, and as 
it proved in the case of Landais, were as nearly irremovable as 
any officer who has ever held a commission in the American 
Navy. 

Commerce-destroying was incapable of deciding the conflict, 
but it afforded temporary relief from some of the privations 
which befel the Americans. Until France and other powers took 
the side of the colonists trade was almost extinguished, except 
for the goods landed by privateers, of whom Adams reported 
that they “act with great spirit and are blessed with remarkable 
success.” As he told his wife, “ Thousands of schemes for 
privateering are afloat in American imaginations. Some are for 
taking the Hull ships with woolens for Amsterdam and Rotter- 
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dam; some for the Irish linen ships; some for outward-bound 
and others for inward-bound Indiamen; some for the Hudson’s 
Bay ship; and many for West India sugar ships. Out of these 
speculations, many fruitless and some profitable projects will 
grow.” For proposals for cruising in European waters, John 
Paul Jones may have been chiefly responsible, though Adams had 
not heard of his scheme of cutting off the coal supply of Ireland 
by a descent on Whitehaven, the adventurer’s native place. The 
statistics of predatory operations can never be made complete, 
but the Adams correspondence has various illustrations of their 
effect on domestic economy, or of their failure to relieve the 
privations of the colonists. In August, 1776, Mrs. Adams had to 
report that, in spite of the “fine haul of prizes” brought into 
Boston harbor, all English goods and West India produce were 
very dear. A year later, after the capture of many cargoes of 
rum and sugar, Adams gave the Philadelphia price of brown 
sugar “of the meanest sort” as a dollar a pound, while loaf 
sugar was worth four dollars: “ Everybody here is leaving off 
loaf sugar, and most are laying aside brown. As for wine and 
rum, give me cider, and I will compound.” Later, after noting 
that punch had gone up to 20 shillings a bowl—a vague state- 
ment to a race not familiar with the standards of his convivial 
century—he added, “ Whiskey is used here instead of rum, and 
I don’t see but it is just as good.” Doubtless it answered the 
purpose better than cider; but the punch clubs of the thirteen 
colonies must have regretted the Jamaican spirit, especially when 
lemons were not in stock. Behind all this, we can imagine a vast 
amount of privation patiently endured by the patriots, and not a 
little discontent among the merchants and capitalists. 

From the administrative problems of the Continental Con- 
gress and the Board of War, Adams was relieved before the end 
of 1777 by an appointment as one of the commissioners to the - 
court of Louis XVI. He had been an early advocate of the 
French alliance, though he had hoped that it might be made on 
terms that would keep the United Colonies separated, “as far as 
possible and as long as possible, from all European politics and 
wars.” Others had been willing to offer American territory to 
France as the price of her support, but Adams wished to give her 
no more than “a practical monopoly of trade in America.” As 
it turned out, France had to be satisfied with less than this, in 
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spite of the treaty of perpetual alliance which the envoys had 
negotiated. When France became a belligerent many of the 
complications which had overwhelmed Franklin and his col- 
leagues prior to 1778 were obviated. As long as Louis XVI pro- 
fessed neutrality American privateers could hardly be allowed to 
recruit in her harbors or to dispose of prizes taken on her coast. 
Yet the adventurers would not be restrained. A Captain Conyng- 
ham bought a cutter in Dunkirk and sallied forth to take the 
Dover packet in the Strait, an act for which the French ministers 
had to make restitution and the American envoys to frame an 
apology. The treaty made it lawful to open the ports to men-of- 
war and privateers; and John Paul Jones enlisted many French 
volunteers to work the guns obtained abroad. 

The new envoy crossed the Atlantic in the original Boston of 
the navy, and he found a distressing lack of harmony among his 
colleagues and much disorder in the papers of the legation in 
Paris. Adams set himself to work to effect a reform, and the ad- 
vent of the Ranger with her prize the Drake, a vessel of the British 
Navy captured off the Irish coast, gave him occasion to draft a 
letter calling John Paul Jones to account. Franklin was induced 
to sign the letter which Adams drew up, by which Jones was 
congratulated for his victory but regret was expressed that he 
had not reported “the particulars of your cruise and the prizes 
you have made.” As for honoring his draft for money to re- 
ward his crew, he was told that the envoys had “no authority 
to make presents of the public money to officers and men, how- 
ever gallant or deserving’; and Jones was summoned to explain 
his assumption that the full value of his prize belonged to the 
captors. The act of Congress allowed their claim to only a half, 
and it was evident that the gallant Captain was not scrupulous in 
business affairs. 

Adams did not meet John Paul Jones until May, 1779, when 
the envoy was preparing to sail for home. The Captain gave 4 
banquet at L’Epée Royale at Nantes, and Adams found the din- 
ner elegant and the company gay: “no very instructive conversa- 
tion, but we practiced the old American custom of drinking to 
each other, which I confess is always agreeable to me.” On 
boarding the Ranger, Adams noted that the marines paraded in 
British regimentals, and that Jones and his officers also wore a 
costume “variant from the uniforms established by Congress.” 
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Doubtless Adams saw, or fancied, more than this when he de- 
scribed his host as “the most ambitious and intriguing officer in 
the American Navy. Jones has art and secrecy and aspires very 
high. . . . Eccentricities and irregularities are to be expected 
from him. They are in his character. They are visible in his 
eyes. His voice is soft and small; his eye has keenness and wild- 
ness and softness in it.” For these graphic notes we can afford to 
forgive the writer for whatever there was of injustice in his 
estimate of the hero. 

Whether Adams was right in regard to Jones or not, he was 
quite capable of interpreting the character of Captain Landais of 
the Alliance. That officer had a grievance against those who had 
denied him advancement in the French Navy, and Adams found, 
after living in the cabin of the Alliance for several weeks, 
that he was of no better temper in his American command, 
being “jealous of all his officers, of all his passengers—an 
absent bewildered man,” one sure to be ruined by indecision. 
The conduct of Landais in the famous combat with the 
Serapis justified this verdict, but Franklin and John Paul 
Jones failed in their effort to remove him from his command. 
The French Minister of Marine had protested that many 
French volunteers in the Bonhomme Richard had been killed 
by the fire of the Alliance; Franklin had ordered Landais 
to turn the ship over to Jones; and Jones had actually gone on 
board. But the officers and men were persuaded that, as Con- 
gress had named Landais to command the Alliance, they could 
accept no other captain; and Landais sailed for the United Colo- 
nies in full possession of his rank—though he had to be removed 
as insane before the voyage was completed. 

Adams returned to America in a French frigate, and after a 
short visit to his family he sailed in the same ship for another 
diplomatic mission in Europe. Thus his diplomatic service with- 
drew him from the work of administration and legislation by 
which the navy might have been established on a permanent 
basis. As it was, the navy of the Revolution never attained a 
sound military organization, and it was practically dissolved as 
soon as independence was secured. It is doubtful whether 
Adams would have agreed with the verdict rendered in 1798 by 
Stephen Higginson, a member of the Continental Congress and a 
leading Federalist of Boston, who wrote, ‘“ We have not only a 
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navy to raise and officers to form, but we have to root out and 
counteract the ill habits contracted in our navy last war, when 
no proper characters were in the service, and no examples that 
will serve as a model for a young man to follow.” But Adams, 
‘as President, followed his predecessor in nominating veterans of 
the Revolution to commands in the new navy, and he wrote with 
admiration of the exploits of John Manly and other New Eng- 
land seamen at a later date. Whether he would have appointed 
Manly to the command of one of the frigates equipped to make 
reprisals on the French or not is not a practical question. One of 
the standard works on American biography asserts that such a 
nomination was made; the other has it that Manly was not 
chosen because of blots on his brilliant record. Yet both agree 
that he, like his rival John Paul Jones, died in 1792—two years 
before Washington had authority to appoint a single captain. 
Adams made a brave fight for the rights of New England 
fishermen when a treaty was made with Great Britain, holding 
with his contemporaries that the fisheries were a nursery for 
seamen and thus a source of naval strength as well as of profit. 
Had he been in America when the Constitution was adopted in 
1787, he would have endorsed the clause that sanctioned the 
creation of a navy, though he could not have anticipated that it 
would be left to him as President to make it effective ten years 
later. The principal defender of the navy in The Federalist, if 
not in the Convention, was another future President who was to 
feel the need of naval defenses at the end of 25 years. Madison 
showed that without such defense the commercial metropolis of 
the Union might become “a hostage for ignominious compliance 
with the dictates of a foreign enemy, or even with the imperious 
demands of pirates and barbarians.” Many dangers would arise 
should Europe become involved in war “and all the unruly pas- 
sions attending it be let loose upon the ocean.” Moreover, the 
Articles of Confederation contain “no provision for the case of 
offenses against the law of nations; and consequently leave it in 
the power of any indiscreet member to involve the Confederacy 
with foreign nations.” A-navy capable of restraining imprudent 
states and protecting commerce “ against the predatory spirit of 
licentious adventurers” was indispensable to the general govern- 
ment. Every point in this warning was to be verified within 
Madison’s personal experience, whether he had taken heed of the 
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significance of his own argument or not. In one particular, how- 
ever, Adams was less clear-sighted than the most pacific of his 
Virginian contemporaries. Jefferson was full of plans for re- 
pressing the Barbary corsairs while representing the Confed- 
eracy at Paris in 1786, but he got little encouragement from his 
colleague in London. Since the failure of his plan of forming a 
European league to refuse tribute to the pirates and to punish 
their depredations Jefferson had become frankly belligerent, and 
had begun to draft naval programmes for carrying out his pro- 
posal. He also argued that a navy would procure us respect in 
Europe and also “ arm the federal head with the safest of all in- 
struments of coercion over its delinquent members.” Adams 
declined to credit Congress with resolution or liberality enough 
to make this practicable: “I agree in the opinion of the wisdom 
and necessity of a navy for other uses, but am apprehensive it 
_will make matters worse with the Algerines.”” On the whole, he 
reckoned that it would be cheaper to pay the corsairs a million 
dollars than to leave commerce exposed to their depredations, 
and that it would be “ still worse to add two or three millions 
more in fitting out a navy to fight them in order to save that sum 
in customary presents.” Both statesmen regretted the commer- 
cial zeal of their countrymen, but Jefferson took the larger view: 
“We ought to begin a naval power if we mean to carry on our 
commerce. Can we begin it on a more honorable occasion or 
with a weaker foe? .... Paul Jones with half a dozen frigates 
would totally destroy their commerce ; not by attempting bombard- 
ments, but by constant cruising and cutting them to pieces” ; and 
an estimate of a cost of a squadron of 150 guns was annexed to 
this proposal. But Adams was right in assuming that the Con- 
gress of the Confederacy would hesitate over naval appropria- 
tions. 

It was not until Washington had begun his second term as 
President that money was voted for the construction of four 
frigates for the specific purpose of protecting our trade from 
“the depredations of the Algerine corsairs”’; and the act of 1794 
provided that this naval programme should be suspended if a 
treaty were made with the Barbary powers. Jefferson was then 
Secretary of State; and Adams, who as Vice-President had little 
to do with debates in the Cabinet, wrote in 1822 to ask Jefferson 
whether this “ second commencement of a navy for the United 
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States ” was not brought about by his urgency, whether, in short, 
it was not “ Jefferson’s navy” that was then founded. Though 
reminded that Washington was not interested in naval affairs 
and that Hamilton, the most influential member of his Cabinet, 
cared only for building up the army, Jefferson declined to com- 
mit himself to the view put forth by his correspondent—or to 
trust his memory for any account of the debates of 1794. If he 
had ever been a champion of the navy, he had lapsed from the 
faith before he retired from office; and he may not have cared 
to be reminded of his inconsistency. Yet his dealings with the 
corsairs were both vigorous and resolute: on becoming Presi- 
dent in 1801 he found Tripoli disposed to make intolerable de- 
mands and threaten hostilities: ‘‘ The style of the demand ad- 
mitted of but one answer. I sent a small squadron of frigates 
to the Mediterranean .... with orders to protect our commerce 
from the threatened attack.” Neither Cromwell nor Chatham 
could have spoken more bravely, and Congress proved ready to 
support the President by declaring war. 

Such action was better than the bargaining which had char- 
acterized the previous administrations. Three of the frigates 
were completed in spite of the treaty concluded by Washington, 
and in 1796 Hamilton, then out of office but acting as con- 
fidential adviser to the Cabinet, urged that they should be got 
ready for a cruise, making the Barbary corsairs “ the sole osten- 
sible object,’ but allowing the main purpose, that of driving 
off the French privateers, to “circulate in whispers.” The 
Algerines had to be pacified by other means, and in 1797 Adams 
asked Congress to provide the Dey with two vessels built 
“according to the choice and taste of Captain O’Brien,” who had 
been a captive and was selected to serve as consul at Algiers. 
The Dey had “ advanced the price of our peace with Tripoli and 
become pledged for that of Tunis,” and he was rewarded in 1797 
by the delivery of the frigate Crescent, built at Portsmouth, New 
Hampshire, of “live oak and cedar, coppered, with guns and all 
other equipments complete.” Her cargo included four and a half 
tons of silver, about $100,000, for distribution among the pirati- 
cal states of Barbary. Adams had written in 1794 that, “if we 
do not purchase a peace with the Algerines, we shall all deserve 
to become their captives’; and he acted accordingly when he be- 
came President, though Congress had dealt more liberally with 
the navy than he had anticipated. 
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The three frigates for which money was voted when the naval 
appropriation was reduced on account of the treaty with Al- 
giers, were intended by Washington to be superior to any vessels 
of their class. In fact it was promised that they should be able 
to fight a ship of 64 guns—the Constitution was designed for 
44 only—and to run from the heavier ships of the line. Adams 
was in office when these frigates were launched in 1797, and he 
had to assume the responsibility of equipping them for service 
against the predatory cruisers employed by the French Directory. 
He also had to rescue the infant navy from the clutches of an 
incompetent Secretary of War and to organize the Navy De- 
partment with Benjamin Stoddert as Secretary in 1798. In do- 
ing this he can hardly be said to have had the support of public 
opinion, or even that of the Federalist party of which he was the’ 
nominal head. The followers of Jefferson were not willing to go 
to war with France; those who took their opinions from Hamil- 
ton were eager for war; but they proposed to carry it on in con- 
junction with England, with the Spanish colonies as the principal 
object of attack and the British Navy as the instrument for se- 
curing command of the sea. Thus a Democratic partisan was 
condemned by a Federal judge for denouncing the President’s 
political mistakes, among which his militant policy and the crea- 
tion of a “permanent navy” were specified. Judge Chase had 
no hesitation in sending the writer to prison, but he virtually 
apologized for the President’s speeches in favor of the navy by 
saying that they were merely the echoes of addresses made by 
mercantile bodies, the Marine Society of Boston and the like. 
As Chase and Adams had argued on different sides when the 
foundation of the navy was in question in 1775, this plea may be 
called disingenuous. Adams had been the consistent friend of the 
navy ever since, and his policy in 1797 was not based upon eager- 
ness for war or for any of those filibustering plans advocated by 
Hamilton, for “squinting at South America” or even for con- 
quering everything east of the Mississippi. He had, moreover, a 
wholesome horror of the national debt and oppressive taxation 
which might result from an adventurous foreign policy. 

As President, however, he was ready to protect commerce 
from the French privateers, many of them vessels built in 
America and owned or even commanded by our citizens. Having 
summoned Congress to consider “ effectual measures of defense ” 


470 Tue AMERICAN Navy AND THE OPINIONS 


in May, 1797, Adams stated his own view with his usual vigor. 
“A naval power, next to the militia, is the natural defense of the 
United States. The experience of the last war would be sufh- 
cient to show that a naval force would have ... . baffled many 
formidable transportations of troops from one state to another. 
_.. Our seacoasts, from their great extent, are more easily an- 
noyed and more easily defended by a naval force than any other.” 
The Senate’s answer, which though signed by Jefferson as Vice- 
President, was voted by a majority of Hamilton’s adherents, 
promised to consider the President’s suggestions, “ whether they 
relate to external defense by permitting our citizens to arm for 
the purpose of repelling aggressions on their commercial rights 
and by providing sea-convoys, or to internal defense by increas- 
* ing the establishment of artillery and cavalry, by forming a pro- 
visional army, by revising the militia laws, and fortifying our 
ports.” This ignored the elementary strategic views advanced by 
Adams, and substituted questionable devices, such as the arming 
of merchantmen and reliance on the British Navy for convoys, 
for the naval programme for defending the coast. Adams felt 
that he had been thwarted by his own party when the establish- 
ment of a provisional army was substituted for the naval pro- 
gramme he had recommended. The regiments could not be re- 
cruited up to their full strength, but their maintenance was 
costly ; and the President at last told his Secretary of War that, 
as there was no more chance of a French Army appearing in the 
United States than in Heaven, the force, of which Hamilton had 
been made commander-in-chief, had to be reduced to save ex- 
pense. 

Meanwhile, the three frigates had been commisioned to make 
reprisals on the French; and the President was able to report 
substantial achievements to Congress before the end of 1708: 
“ Perhaps no country ever experienced more sudden and remark- 
able advantages than we have derived from arming for our 
maritime protection and defense. We ought without loss of time 
to lay the foundation for an increase of our navy to a size 
sufficient to guard our coast and protect our trade.” Strategic 
argument was encumbered by a proposal to collect timber for 
frigates, and for six not impossible seventy-fours, to be con- 
structed in the future. Jefferson continued to accumulate timber, 
and those of us whose recollections go back to 1881 may be re- 
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minded that the stock then existing was brought forward as an 
obstacle to the use of steel in building a new fleet. Adams had 
also to choose sites for navy yards, and he must have yielded to 
local demands in distributing these establishments along the 
Atlantic coast. 

The President had more than his share in the details of admin- 
istration in all departments. The most pressing cares were those 
relating to the nomination of officers for the new military estab- 
lishment. In the army Adams tried to preserve the relative rank 
of the veterans of the Revolution, but in this he was overruled by 
Washington, since the Commander-in-Chief had been induced to 
promise Hamilton the second position in the service. Neither 
Washington nor Adams professed to disregard political consid- 
erations in making appointments in the army, and both made 
some nominations for personal and domestic motives. The navy 
was more fortunate. Its captains were all bred to the sea and 
trained to fight in the previous war. Of the six captains named 
by Washington for the vessels authorized in 1794, two had been 
_ commanders and two lieutenants in the Continental Navy. Trux- 
tun represented the privateers; and Talbot had fought in many 
naval engagements while holding a commission in the Army. 
Three captains were assigned to superintend the construction of 
the ships which they were to command; Dale got leave to sail for 
China; Barney preferred a command in the French Navy to that 
offered him by Washington; and Talbot was placed in reserve 
without pay—which Adams regarded as a formality not affect- 
ing his relative rank, though Truxtun laid claim to seniority 
on that ground. The President had much trouble over this 
question of precedence, but Truxtun’s brilliant action with 
L’Insurgente seemed to give him the final advantage. He was, 
however, dropped from the service when Jefferson had to reduce 
the number of captains—and he wrote to Hamilton in the char- 
acter of a persecuted Federalist. Captains had much to say in 
regard to the appointment of lieutenants and midshipmen; and 
Adams protested that he was ready to dismiss any of these for 
the good of the service. Yet he deferred to his political asso- 
ciates and rivals in selecting junior officers, even consenting to 
have a nephew of Hamilton’s, a foreigner not yet naturalized, 
made a lieutenant, though some of Hamilton’s American kindred 
were found unacceptable. But the navy escaped the entangle- 
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ments under which the Provisional Army, “that damned Army,” 
as Adams named it in later years, remembering how much it had 
cost and how unfit for service it was in 1800. The naval estab- 
lishment, scanty as it was in material and numerical strength, 
was permanently organized; and many of its noblest traditions 
can be traced to its new foundation under the Presidency of John 
Adams. 

Details of discipline were regulated by higher authority than 
would now be required; and we find the President and his Secre- 
tary discussing matters which might have been left to the discre- 
tion of captains and commodores. Like Washington, Adams was 
alarmed at the tendency of naval officers to go ashore. He 
thought that a frigate allowed to winter in a French harbor 
would be absolutely worthless thereafter, and his apprehensions 
concerning the effect of banquets in the West Indies were 
far from cheerful. On the whole he was disappointed at the re- 
sults of the West Indian cruises made by our frigates and sloops 
during the quarrel with France, and he had not considered the 
despatch of a squadron to European waters. He could not de- 
fend commanders from the criticism of his Secretary of the 
Navy, who found Commodore John Barry an unsatisfactory 
protector of commerce, but he dealt mercifully with those junior 
officers who were tried by court-martial. The official programme 
for the increase of the navy called for six ships of the line, 12 
frigates and 24 sloops; but Adams wrote in 1808 that “ seventy- 
fours never had my approbation. My judgment was ever in 
favor of frigates, and of those but a moderate number.” He 
complained also that, though he had taken great pains to create 
an efficient navy, “no part of my administration was so un- 
popular,” even in Boston and throughout New England. For 
60 years he had held that a navy was “the most natural, safe, 
efficient and economical bulwark for this country ”; but he lived 
to see a second war with England carried on with a fleet too small 
to be strategically effective—though it did, as even Jefferson 
recognized, render the nation “a great moral service.” 

Adams had a variety of explanations for the failure of New 
England to promote a vigorous naval policy. He told Jefferson 
on the eve of the war of 1812 that the construction of a few 
frigates would have secured the loyalty of that section, forget- 
ting, perhaps, what he had written in 1794, when it had been pro- 
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posed to prepare for a naval war with Great Britain”: If New 
England people suffer themselves to be artfully drawn into a war 
they will be dupes indeed ; for all the men and most of the money 
must be forced from them... . we have not the smallest thing to 
hope, unles it be by privateering, and such is now the tremendous 
naval superiority against us that we shall lose more than we gain 
by that.” The conditions had grown little better when Madison 
drifted into the next war, but Adams astonished his former 
allies of the Federal party by defending the general course of 
the administration and denouncing the conduct of the English 
ministry. 

At a period when parties were divided on the lines of prefer- 
ence for either England or France, Adams was more distinctively 
American than most of his associates. He also had a stronger 
inclination toward peace and a natural aversion for a policy of 
adventure in either hemisphere. Thus he was never tempted by 
Hamilton’s project of revolutionizing Spanish America under 
the guidance of Don Francisco Miranda, and in conjunction with 
the ministry of Pitt. The maritime contest with France was to 
be turned into an open war, and then the Spanish colonies— 
Spain being regarded as a mere dependent of France—were to be 
attacked. Miranda was the most plausible of filibusters; he had 
been a major-general in the army of the French Revolution; and 
he had secured the confidence of both Pitt and Hamilton—to say 
nothing of our Minister to England and certain members of the 
Cabinet of President Adams who always followed Hamilton’s 
leading. Prosposals for rewarding the allies by portions of the 
dominions of Spain—Florida and Louisiana as far west as the 
Mississippi were offered to the United States—were balanced by 
plans for a South American Empire, holding Mexico and Cuba 
for strategic purposes. The military programme was even more 
startling in its nature: it was assumed that Io ships of the line 
would be required to convoy the 7000 troops required to carry 
out the plan of the revolutionary junta; the fleet was to be 
British; the troops American; and Hamilton wrote that he ex- 
pected to command this contingent—if the President could be 
induced to sanction the expedition. Upon that rock the project 
was wrecked. Adams did not know how far Hamilton was com- 
mitted, but he could picture his army at sea;” 7000 men and 2000 
horses, crowded into transports in the Gulf Stream, bound to 
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South America, two-thirds of them, within a fortnight after their 
landing, dead with the rot, the jail fever or the plague, and their 
fathers and mothers, wives and children, . . .. cursing John 
Adams as a traitor to his country and a bribed slave to Great 
Britain.” Pitt, he thought, meant to “dupe me into a rash 
declaration of war against France, and a submissive alliance, 
offensive and defensive, with him.” Had he been fully aware of 
the complicity of the officer who was seeking to be made “ Gen- 
eral over the President,’ Adams would have been eager to vin- 
dicate the “essential powers” of his office. As it was he has- 
tened the conclusion of a treaty with France, and thus embroiled 
himself with Hamilton and his allies. 

None of the Americans interested in this project for interna- 
tional filibustering appear to have realized that the ally which 
agreed to send troops abroad without arming to secure command 
of the sea would thus commit her safety and her honor to the 
mercy of a rival maritime power. Adams found plenty of 
reasons for rejecting the scheme without discussion; and the 
plotters could not venture to appeal to the public. Hamilton did 
his best, however, and Miranda presented his plan to the Presi- 
dent in writing, but Adams was not tempted by his plausible 
style; and the intrigues of his American backers met with no 
success. But the indefatigable plotter returned to the United 
States in time to cause much embarrassment to President Jeffer- 
son and his Secretary of State. Madison found it hard to meet 
the protests of the Spanish minister after Miranda had sailed 
with an expedition to invade Venezuela. Adams was also en- 
tangled at last by the fact that his grandson, a college student 
and son to Colonel Smith, Surveyor of the Port of New York, 
was one of the recruits whom Miranda led to a Spanish prison; 
but the Ex-President saved his self respect by assuming a high 
Roman attitude; and Spain proved lenient for once. 

When Jefferson relieved Adams in 1801—the relief was per- 
formed without ceremony—he had the advantage of peace with 
France to enable him to bargain with Napoleon for the Louisiana 
purchase. To win this vast territory and the navigation ‘of the 
Mississippi, Jefferson was prepared to waive scruples and even 
to take a leaf out of Hamilton’s book by threatening to join the 
maritime power of America with that of England in order to 
secure a command of the sea which should render it impossible 
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for France to hold a colonial empire. At the same time, the 
President was engaged in reducing the list of officers of the navy 
in accordance with an act passed by a Federalist Congress. He 
performed this task with discretion, retaining more captains than 
Congress had voted; and he was soon urging an increase in the 
higher ranks to reward the men who had won distinction in the 
contest with Tripoli. But his notion that the efficiency of the 
navy could be maintained by keeping most of the frigates under 
shelter at the Washington Navy Yard and policing the coast with 
gunboats was so unwarranted by technical considerations that it 
deserved most of the ridicule lavished upon it by the Federalists 
—among whom John Adams was not the mildest critic. By the 
time Jefferson had reached the retrospective stage in 1815 he had 
become so far alienated from the navy which he had helped to 
create as to deplore the fondness of a part of his countrymen for 
frigates and seventy-fours, and to express his own confidence in 
privateers as the best instruments for coercing the maritime 
rivals of the United States. 

Adams never inclined to such delusions; and the navy was one 
of the favorite topics in his writing and reading during his years 
of retirement. He was always ready to express his preference 
for the sea service when the army was under discussion; and he 
drew various lessons on this doctrine from the history of Great 
Britain and the Netherlands. Of any foresight in regard to the 
transformation of naval material by mechanical progress he was 
altogether innocent. Thus he admired Earl St. Vincent for re- 
jecting Fulton’s torpedoes without a trial—and for saying that 
Pitt was ‘‘a damned fool” for favoring the inventor. Such 
anecdotes, Adams thought, made the life of the austere First 
Lord of the Admiralty better worth writing than that of Nelson— 
whom he named “ Napoleon-Petrarch-Werther ” in a too literary 
comparison. 

No man who ever held high office in the United States was less 
successful in founding a political school than John Adams; but 
in 1812 he read the report of a speech in Congress by Josiah 
Quincy which almost made him believe that he had a disciple in 
his cherished doctrine of naval defense. Speaking on the eve of 
the war with Great Britain, Quincy urged that, “the first and 
most important object of the nation ought to be such a naval 
force as shall give such a degree of rational security as the 
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nature of the subject admits to our cities, and seaboard, and 
coasting trades; that the system of maritime protection ought to 
rest upon this basis; and that it should not go farther until these 
objects are secured.” These moderate demands served to intro- 
duce a more inspiring idea: ‘‘ To exhibit a definitive intent to 
maintain maritime interests by maritime means, what is it but 
to develop new stamina of national character?’”’ Adams made 
haste to congratulate his neighbor for appealing to the repre- 
sentatives of the nation with “the most important speech uttered 
in that House since 1789,” but expressed his amazement that not 
one member from New England or the Middle States had risen 
to second or support this plea for the navy. Quincy replied that 
he had been induced to make this speech by members from South 
Carolina and that he understood the attitude of his Federalist 
colleagues: “For the predominating feeling in the mercantile 
class was at this moment hostile to every form of warlike prepa- 
ration, which they persuaded themselves would be applied, not 
to their defense, but to provoke further hostilities with Great 
Britain, and in support of the views of the French Emperor.” 
Unfortunately, Quincy could not be detached permanently from 
the narrow views of his party, even by the eager approval of the 
Ex-President and the example of his equally patriotic son, John 
Quincy Adams. As long as he sat in Congress Quincy saw fit to 
obstruct the conduct of the war by denouncing the enlistment of 
minors and the plans for the conquest of Canada: ‘‘ Never was 
there an invasion of any country worse than this in point of 
moral principle since the invasion of the West Indies by the 
buccaneers.” He also induced the General Court of Massachu- 
setts to add to a refusal to congratulate Lawrence for capturing 
the Hornet that, “it is not becoming a moral and religious people 
to express any approbation of military and naval exploits not 
immediately connected with the defense of our sea-coast and 
soil.” 

From such anti-national vagaries, John Adams and his son 
were saved by their escape from the prison-house of narrow- 
minded Federalism. The elder man continued to hold vigorous 
debate with friend and enemy up to the end of his life. He re- 
newed a friendly correspondence with Jefferson in old age, and 
remembered his fellow patriot on the day that both of them died; 
July 4, 1826, just 50 years after they had carried the immortal 
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Declaration. Adams had been eager to establish a Military 
Academy, at which it was proposed to educate midshipmen as 
well as cadets, during his administration, and he had even con- 
sented that Benjamin Thompson, Count Rumford, should be in- 
vited to return to his native land to take charge of such an in- 
stitution. It required a certain breadth of view to let the fact 
that the errant Count was one of the ablest men of science in 
Europe overcome his reputation as a particularly obnoxious 
Tory. One of the last occasions upon which the orator of the 
Continental Congress delivered an address was in 1821 when the 
battalion of West Point Cadets paraded on his home grounds 
and listened to the fervent words of a man of 86 who had helped 
to found the nation which they were called upon to serve. That 
he was also one of the founders of the navy of the United 
States will hardly be questioned by any student of the early his- 
tory of the nation. It would, indeed, be hard to name another 
whose talents, both in argument and administration, were applied 
to the support of the navy at such critical periods or during so 
long a span as those of John Adams. 
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“VESTES SUSPENDE IN RAMUM CARYAE, 
SED NE AD AQDUAM-ADEAS.” 


By LizuTENANT FRANCK TayLor Evans, U. S. Navy. 


This was said a long time ago, and one who takes the trouble 
to translate it, will find it is an old nursery rhyme; its applica- 
tion to our modern training system was suggested by one of our 
old shell-backs. It was not put into Latin (?) by the author, and 
so, gives a fair measure of the originality which follows. 

It was suggested one day during an examination of candidates 
for warrant rank, when, in looking over the papers of one of the 
candidates, well recommended for boatswain, the following 
statement was read: “ Heavy Manila hawsers should be well 
oiled and stowed in the store-room.” They say that straws show 
which way the wind blows—that examination was a whole load 
of hay. 

When that reply, about caring for Manila hawsers, was read, 
a member of the board suggested that the title of this article be 
placed at the entrance to our training stations. 

Where, with all our sailing ships out of commission, are our 
officers and men to learn that handiness which in time of stress 
will be absolutely necessary to our naval existence? This ques- 
tion and similar ones kept recurring, until it seemed necessary 
to put the question to the service at large, to see if an answer 
can be given. 

Let us consider. 

Under present conditions, in a very few years, we will be 
trying to run one of the largest navies in the world, and our only 
sailors, commissioned or enlisted, will be on the retired list. Can 
and must such a condition prevail? 

We speak of our training stations when we have not one. We 
have three receiving and fitting-out stations for recruits, but to 
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say that the output is “trained” is the veriest nonsense ; and 
what is more, we all know it. 

Almost anyone is likely to hark back to one’s own experience, 
and this is what one officer had to say, “ After more than 11 
years continuous duty afloat, I was detached from my ship and 
detailed for duty at the training station in Newport, R. I. 
While at sea, I had formed a very poor opinion of the training 
system, and was decided that it was all nonsense, should be 
abolished, that nothing was taught the apprentice seamen,” and 
all the rest that goes to make up the usual line of complaints 
heard in the fleet against these “ trained ” men. 

“Upon taking up my duties at the training station, I was 
astonished to see what the men were taught, how much they 
knew and how quickly they learned. It was a revelation to me, 
and I daresay would be to go per cent of the officers in the navy, 
to see the bag inspections the apprentice seamen put up; to go 
into the dormitories and see hundreds of hammocks properly 
lashed; to see two thousand men in absolutely regulation uni- 
form; and, to see the wonderful physical and infantry drills— 
for they are wonderful and worthy of great commendation. But, 
seamanship is almost unknown. To be sure, there are a few 
periods in the rigging loft; they can recite the compass and the 
lead line; but the majority cannot throw’ a hitch or pass a bend; 
during their ‘training,’ they have 20 periods of boat drill under 
oars afloat, and a few under sail in a ‘dumb’ cutter in the bar- 
rack’s yard.” Sed ne ad aquam adeas! 

Yet these are “trained” men and the product of the train- 
ing stations! Why not be perfectly frank in this matter and 
say recruits from the “receiving” stations? It is not the in- 
tention, in any way, to criticise our training stations unfavorably, 
or to ridicule them, for the results, in the time allowed, are 
stupendous, nothing less. However, so far, we have not begun 
to make a sailor petty officer. 

Many criticisms are made of the “ training stations,’ most of 
which are directed at three or four points. If the critics could 
know the conditions existing, they would realize that the system, 
so far as it goes, cannot, to any great extent, be improved. 

The primary point sought in recruit training, is to instil into 
the freeborn American youth, with his public school ideas of 
equality, the understanding that, in a military or naval service, no 
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two persons are equal, and that immediate, cheerful, and willing 
obedience must be given to all orders. The quickest way to do 
this, is to drill the youth as a soldier, and to exact from him per- 
fect performance of guard and other military duty ;—hence, the 
much abused “ soldier business.” 

Skeptics laugh at the singing of the apprentice seamen, and 
refer to the “singing school.” Perhaps, if these skeptics will 
read the annual reports of the chief surgeons of the Continental 
armies and navies where may be found the statement that sing- 
ing is the best known exercise for the lungs, this point will re- 
ceive less criticism; and if the critic will consider how little of 
the Star Spangled Banner he can recite, much less sing, no doubt 
he will approve of the course pursued. 

Others are mildly indignant that the instructors should be 
saluted by sentinels, and addressed as Mr. The instructor, who 
is a chief petty officer, is filling a position, to his men, more im- 
portant than is a divisional officer at sea to his men; in order that 
discipline may be kept to a high mark, the administrators thereof 
must be respected and treated with respect. 

The uniform is more or less a subject of criticism; the leggings 
and rubber boots receiving the major share—if the critics will 
march in formation for a few hours, in the dust so caused, they 
will be glad to adopt the much abused legging. As to the boots, 
it is impossible to have the men barefoot, while wet leather shoes 
are conducive to colds, pneumonia and worse things. 

No deserved criticism derogatory to the training system can 
be made, because, as stated elsewhere, for the time expended, the 
present results cannot be exceeded—but an addition or an exten- 
sion—a post-graduate course, is needed. 

From the training stations, the men are sent to the ships, most 
of them to the armored cruisers and battleships, where, with 
their ship and gun drills, and the necessary cleaning work, there 
is no time for sailor training. The lads do well at their work and 
serve admirably as peace crews, but their coxswains and boat- 
swain’s mates, except in a very few instances, are not sailors. 

Even if there were time to teach the ordinary seamen a little 
seamanship, who is going to do it? One or two of the older 
officers might be able to undertake the job; or, perhaps, one or 
two of the petty officers, provided the ship. were fortunate 
enough to boast of any sailors forward; the midshipmen and 


488 “Vestes SUSPENDE IN RAMUM CaRYAE, 


younger officers have had no training to permit of their doing 
this work, while most of the deck petty officers are only a few 
years removed from the barracks; so the ordinary seaman scrub- 
paint-works and clean-bright-works himself into seaman and on 
to coxswain and boatswain’s mate with practically none of the 
handiness, alertness or initiative of the seaman and certainly 
with none of his sailor knowledge. Under ordinary circum- 
stances, this man may no doubt be able to handle his part of the 
ship, or to take his gangway in port, or his watch at sea, but let 
him be bringing off sand and get caught in a squall, or let him be 
on watch at sea when it becomes necessary to secure for sudden 
bad weather—when things must be really secure—the chances 
are that he will be found wanting. The system will be to blame, 
not the man; it will be our fault for not having him properly 
trained. 

Many persons believe that the efficiency of our navy would be 
increased 100 per cent if every. officer and man were a trained 
and thorough seaman. By many officers, this is denied, but no 
one has denied that we should have a modicum of sailor men in 
the crew, and that the deck petty officers and the boatswains 
should be sailors. It is often advanced that a knowledge of 
seamanship is useless to an officer; if so, it would be better to 
close Annapolis, and borrow from the second lieutenants of the 
army. The argument is often made that all the necessary sea- 
manship can be learned in a battleship. Maybe it can, but it 
isn’t. 

The history of the future will bear out -the assertion, that, 
other things being equal, superior seamanship will decide the sea 
battles. 

Let us glance at our naval commanders of the past, and see 
where they received the groundwork on which their man-of-war 
records have been built. The only training Paul Jones had for 
war was in a sailing ship; Worden, who, it must be admitted, 
knew how to handle an iron-clad, learned his profession under 
sail; and so, we can run down our history, taking Farragut, 
Porter, Foote, or Sampson; or, in times of peace, the erstwhile 
commanders of our fleets and first-class ships. 

With these examples, and with so many of our senior officers 
and enlisted men insisting that their training under sail is one of 
their most valued assets, it seems that those who say we shall 
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have no sailors are taking a tremendous responsibility and mak- 
ing a most perilous change, with no more authority than the “ I 
think so”’ of men who cannot say, ‘“ I know it.” 

Sometimes, one is tempted to believe that the “no sailor” 
argument is advanced through jealousy by those who, knowing 
that they have no sailor knowledge, wish to erase it from the 
service ; they, no doubt, are abetted in their argument by others, 
who are so thoroughly grounded in sailor knowledge, that, while 
perfectly sincere, they forget its importance and throw their 
weight with the unbelievers. 

We have trade schools in the navy for all trades except our 
own, and we are told that the period of enlistment is too short to 
teach a sailor to be a sailor. This seems to be anomalous. 

When we consider the time that can be spared to teach an 
electrician, electricity; a gunner’s mate, ordnance; or the time 
spent in the yoeman’s school, the commissary school, or the 
artificer’s class, when we think of this, lack of time seems to be 
rather a weak excuse. 

Let us try the following scheme: 

We have four modern sailing ships in the navy, namely, 
Severn, Intrepid, Cumberland and Boxer, but none of them has 
ever made a “deep water” cruise; leaving out the considera- 
tion of the benefit to the service, why not be fair to the ships and 
send them, at least once, upon their lawful occasions? 

Let us take the Cumberland, remove her extensive engineering 
plant, reduce her sick bay to a more nearly normal size, and send 
her around the world, to train our deck petty officers. To do this 
would be no great task, she would cost no more than she does 
now, and a large number of officers would have the satisfaction 
of having the experiment made. 

Select her captain and officers with great care, detailing no one 
who objected to the service; give a full complement of midship- 
men for midshipman duty in the tops and gangways and the 
ground work will be laid. 

The crew should be made up of apprentice seamen who had 
finished their period of four months ashore and care should be 
taken in selecting only what seemed to be the best material for 
the purpose. The argument may be advanced here that the 
apprentice seamen have been in the service so short a time that 
a proper selection could not be made—it could be made. For 
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petty officers, she should have an abundance of deck petty officers, 
coxswains, boatswain’s mates and quartermasters from the fleet. 
She should have no masters-at-arms in her, but master’s-at-arms 
duty should be required from each petty officer. In addition, put 
on board, under instruction, the next year’s candidates for boat- 
swain. 

Let this ship be so manned, her crew drilled for a week, and 
then start on a cruise around the world. For an initial cruise, 
let her start from Newport, and run to St. Helena, then Cape 
Town, Melbourne, Honolulu, Valparaiso, the river Plate, and 
then Newport. Make the time short, so that it would be neces- 
sary to “carry on”; everyone would be keyed up and each man 
would learn the vigilance, the alertness and the attention to detail 
so necessary to a sailor’s make-up. If two ships could be sent 
together and make a race of it, so much the better. 

This practice or training cruise, should be made as pleasant as 
possible for all hands, and while a particular itinerary should be 
laid out, the commanding officer should have the privilege of 
staying longer in a certain port, or making other ports, provided 
that the behavior of the crew was satisfactory and that the ship, 
by fast sailing, could still complete her voyage on time. But she 
should be driven in a way that would put one of the old tea clip- 
pers to shame, for you can’t make sailors by drifting along under 
short canvas, any more than you can make stokers by practice on 
a cold boiler! The ideal condition would be, as before stated, to 
have two or three ships and race around the world. 

The complement of officers should not be curtailed, for all 
would have plenty of work to do, and to do it well they should 
feel that they were having as easy a time as others. 

The midshipmen should be most carefully instructed and a 
record kept, so that they could be known when their services 
were required. Put the graduates of this school on a par, at 
least with the graduates of the other trade schools, and we can 
build up in a few years, a class of “seamen sailors,’ who, in 
their line, will be just as good as the “ seamen gunners” are in 
theirs. By this, it is not meant to give certificates of graduation, 
and two dollars a month, only a figure of eight knot on the sleeve 
and a preferment for the deck ratings. 

This cruise being over, each of the original apprentice seamen 
should wear always a figure of eight mark to distinguish him, and 
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if there were enough, require deck petty officers to be made only 
from apprentice mark men. After this system had been in effect 
for a few years, the requirements for eligibility to take the 
examination for the rank of boatswain should be changed so 
that this grade could be filled only by the apprentice mark men. 

In conversation, officers will blandly say, “It’s no use trying 
to use the Cumberland and Intrepid, for we wouldn’t be able to 
make an impression; the numbers would be too small.” From 
the re-enlistments of the past year, it would seem that the Cum- 
berland alone could keep feeding into the navy about 125 appren- 
tice mark men each year, men who would probably re-enlist. 
But when we consider that, in a way, the deck petty officer billets 
would be reserved for the apprentice mark men, it would seem 
but natural to suppose that even a larger percentage would stay 
in the service. 

To select a candidate for boatswain, the letters of recommen- 
dation now required should be abolished, and in lieu thereof 
confidential interrogatories should be substituted,—their use will 
be explained later. We will suppose that the Department desires 
to appoint a number of boatswains: under the proposed scheme, 
the captains of ships would be informed and they would select 
from among their deck petty officers, those that they considered 
promising material. These men would at once receive a pre- 
liminary examination by a Board of Officers from their own 
ship; if recommended by that board, these men should be rated 
at once, chief boatswain’s mates, and put to do the duty, in a 
battleship. After a year of probationary duty, in a battleship or 
armored cruiser, the candidates should be examined again by a 
board from their own ship, and if qualified, rated with perma- 
nent appointments. This being accomplished, the candidates 
should be sent to the training stations, where they should spend 
a year as instructors and during that time make a sailing ship 
cruise. They would then be ready for final examination. This 
final examination should be searching in its seamanship and 
ability to handle men. 

Prior to this final examination, the Department should send to 
the officers under whom these candidates had served as deck 
petty officers, the confidential interrogatories mentioned before, 
to be used for the guidance of the Final Examining Board. The 
Final Examining Board would then have a good measure of the 
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men, and this method would eliminate from the rank of boat- 
swain all but sailors. 

The requirement for eligibility for the preliminary selection 
for boatswain should be that,—the candidate be a native born 
citizen of the United States, not less than 25 years of age, under 
continuous service, have made at least one sailing ship voyage, 
and hold at least one good conduct medal. Starting with these 
qualifications, the two years’ training would give a candidate for 
final examination who would be fit to take the examination. The 
age limit has been set at a minimum of 25 years, so as to give 
a man of 27 for warranting. If the provisions mentioned be 
enforced, why should a man be barred from the rank of boat- 
swain because he happens to have been born more than 35 years 
ago? By setting the age as stated, a much more useful class of 
men will be obtained. 

Some years ago, the line of the navy had to take up the engi- 
neering problem, and a few years later, a tremendous impulse was 
given to gunnery, so that between the two, seamanship was lost 
sight of, and bids fair to stay lost. It has descended into a posi- 
tion approaching disrepute but it cannot remain there even 
though some of our officers express such a strong contempt for 
a sailor. 

How many of us, as officers-of-the-deck, have wanted to scrub 
the flag staff, or reeve off signal halliards, or heave a line, and 
how many of us have not sent to the boatswain’s mate and asked 
if there were a sailor in the ship? 

The few sailors in a modern ship should wear on their cap rib- 
bons, “We need Thee every hour.” 

If the sailor is so badly needed now, in the piping times of 
peace, when everything is intact and running smoothly, how much 
more badly will he be needed when grim war knocks upon the 
door and our navy, perhaps crippled from battle and storm, is 
called upon to repel the enemy? Let us leave no stone unturned in 
our search for efficiency, no point neglected now, to our shame 
later on. 


But, through it all, hear the opposition: “We do not need 
sailors.” 

Let us look at the matter from another standpoint. The navy 
is a great organization and we might profit from other great 
organizations. What they do to earn their dividends, we might 
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equally well do to our profit. The White Star Line, the North 
German-Lloyds, the Nippon Yusen Kaisha, and others, not only 
train all their deck officers in sailing ships, but will not have a 
deck officer otherwise trained. If they must do it, it would seem 
that we must do the same. 

The more specific statements herein, have related to the sailor 
qualities of officers, but no suggestions for a change in the Naval 
Academy practice cruises is made—that was settled years ago by 
a board, and we know that boards, like kings, can do no wrong. 
However there has been no board to forbid the regeneration of 
the sailor. 

No change is asked, unless it be in the selection of candidates 
for boatswain, only the help of our officers to put two inoffensive 
barks into sea commission to train our deck petty officers. 

“Tn time of danger, not before, 
God and the sailor, we alike adore. 


The danger past, both are alike requited, 
God is forgotten—the sailor slighted.” 
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NOTES ON THE OVER-SEA TRANSPORT OF MEN. 


By LrzuTENANT Paut Fo ey, U. S. Navy. 


Emergencies involving the over-sea transport of military or 
naval detachments arise more frequently by far than casual 
thought might suggest. In little under three years the routine 
of cruising duty in two ships of similar type has forced the at- 
tention of the writer upon the intimate details attending the em- 
barkation of over twenty thousand men, almost fifty per cent of 
the total enlisted strength of the navy. 

For varying periods, in summer, spring and winter; in tem- 
perate zone and tropics; the forces embarked have included 
civilians, naval reserves, apprentices, short-time men, battleship 
drafts, fleet brigades under arms, and marine regiments with all 
the impedimenta of a large expeditionary force. 

The problems of transport are not trivial. Wherever men are 
subjected to the ordinary hazards of navigation there must be, 
irrespective of the interval for which they embark, law, order 
and discipline. It is something of a problem to attain it with a 
minimum of inconvenience to the personnel both of the transport 
and of the forces transported, and bad organization can defeat 
its intended purpose to a degree better imagined than experienced. 
It is a matter of official report that the conditions existant upon 
transports during the Spanish-American War were worse than 
intolerable; that the troops were unclean in their persons; that 
lice and vermin were rampant; that the men spit on the decks; 
threw waste food on the decks; and even defecated there; and 
that they ran aloft as they pleased, and exposed themselves to the 
risk of falling overboard. 

Because of such reports, and because the bulk of this trans- 
portation has been effected in vessels of similar type, both on 
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the Atlantic and Pacific coasts, and will continue to be so effected, 


especially in time of war, it may not be a wholly useless expendi-_ 


ture of effort to outline some of the fundamental principles which 
the diverse experiences enumerated have established. 

They concern, not the broad details of embarkation, and dis- 
embarkation, of convoy, the cubical space required for man, 
horse and baggage, and similar phases of the subject all ex- 
sustively discussed in the “ Admiralty Manual of Seamanship,” 
in the “ Field Service Pocketbook” and elsewhere; but rather 


_ 
i 


service, the assembly, messing, berthing, washing, stowing gear, 


and general police regulations. 


clear of obstructions such as gun mounts, ventilators and 
ches; and have sufficient head room under the skid beams to 


principle that there should be one position and one only which the 
ividual is to assume whenever the assembly is sounded, or in 
1) ther words whenever he forms at all. 
A _ \When men are not under arms the customary naval practice of 
. % facing inboard on both sides has no disadvantages ; but in the case 
of armed forces the preferable arrangement is that of facing 
inboard on one side, and outboard on the other, virtually forming 
1¢ battalions in two lines, with the rights resting both at the 
same end of the ship. 
This formation becomes especially useful in disembarkation 
at a dock, both battalions being unfolded by a movement in the 
me direction as “ squads right,” and not one by “ squads right ” 
‘ and the other “ squads left,’ as would be the case from the forma- 
tion facing inboard. 
_ Battalions should be designated as “senior” and “ junior,” 
rather than as “ first’? and “second.” Instances have occurred 
in which the “ first” battalion of a ship’s organization was, as it 
happened, the “ second ” battalion of a fleet or corps organization, 


and the coincidence was a source of constant confusion to the 
petty officers. 


1 


‘The Assembly.—The spar-deck gangway of a transport should | 


: 
‘ 
‘ 
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Messing.—The elementary practice in regard to transport mess- 
ing is that wherein the methods of the camp are taken afloat. 
There are no tables, no ship’s mess gear or mess lockers or mess 
cooks as in naval practice ; but the food, prepared at the galley, is 
removed in bulk to the company parade, where it is served out to 
the lines of soldiery passing with plate and cup and fork and spoon 
in hand; and who, having drawn their ration, proceed to partake 
thereof seated on deck in any convenient place. The meal com- 
pleted, each individual proceeds to wash his own mess gear from 
a common tub, and then to stow it until needed in his haversack. 

Unless necessity absolutely compels it, a system of this kind 
should have no place on a well-regulated transport. 

On the gun deck, a deck so far as practicable symmetrical with 
the spar deck, mess tables of the standard navy type should be 
arranged athwartships in sufficient number to accommodate the 
entire force at one sitting; with standard navy mess gear, mess- 
lockers, and mess pans in proportion. Any less extensive equip- 
ment is undesirable. « 

Under such conditions the messing bill becomes merely an in- 
dication of the hatches by which, from the spar deck formation, 
the men are marched below. 

The battalions are unfolded from the flanks simultaneously, and, 
moving toward the center of the gun deck, begin filling up the 
tables successively as so many pews in a church. No man passes 
any man ahead, and piping down is effected in less time than taken 
for description. Success, however, depends entirely upon rigid 
control at the first formation. No matter how thoroughly a 
scheme has been arranged, and its details digested and foreseen, 
there will almost invariably be some one with snap judgment 
seeking to improve and change it. 

The practice of carrying food from the tables for consumption 
elsewhere should be summarily checked. 

Cooks.—When transporting armed ship’s battalions, mess 
cooks, additional to those parading with the marching force, 
should accompany the detachment; otherwise the force returns 
to find the meals unprepared. 

Berthing.—Definition of the bulkhead limits of the berthing 
space is all that should be attempted. 

The ideal bedding is the hammock without mattress, but ham- 
mocks even with mattresses are more satisfactory than blankets 
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alone, as their use practically doubles the berthing space by swing- 
ing and caulking off. 

Portable standee bunks which have been suggested for trans- 
port use are not recommended, unless there is an additional mess 
deck. 

The ship’s company of a naval vessel assigned to temporary 
transport duty should be segregated and compressed to the smallest 
possible compass. By allowing the politicians and idlers in gen- 
eral to seek their several hives for the time being, it practically 
absorbs itself, and the danger of smoking or other disorder below 
is more remote than it would be with the orlop decks assigned to 
strangers. 

Washing.—The simplest solution is that of carrying the fresh- 
water service to the spar deck, where a sufficient number of 
faucets, two to each side are ample, can be regulated by respon- 
sible petty officers, and where no individual however sea-sick can 
shirk his morning scrub of person and clothing. 

At least one wash bucket per squad transported should be 
provided. Salt water showers should be rigged under the skids. 

Mirrors and whisk brooms, placed on the spar deck, at appro- 
priate intervals, and secured by chains as in a-hotel toilet room, 
are a great convenience. 

Washing in the open may be somewhat disagreeable at times, 
but it leaves the gun deck clear for the master-at-arms, the mess 
cooks, and breakfast ; considerations of no small importance. 

The most successful general practice is that of restricting the 
morning watch to scrubbing of person and underclothing. The 
afternoon drill. period can then be devoted entirely to brushing 
outer clothing, scrubbing haversacks, leggings, belts, and knap- 
sacks, and shaking out of blankets. A force of men responds to 
a routine of this kind in marvelously short order. 

Barbers.—One or more should accompany each battalion trans- 
ported. 

Clothes Lines.—It is desirable to have separate clothes lines for 
each organization transported. 

Stores and Baggage.—The impedimentd of an expeditionary 
force may be segregated roughly into four classes, quartermaster’s 
stores, tentage, field and camp equipage and clothing ; commissary 
stores, provisions ; ordnance stores, including field artillery, small 
arms, and ammunition ; personal baggage, both of officers and men. 
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QUARTERMASTER’S STORES. 


The equipage of a marine regiment of eight hundred men 
would include: 


} 


NO. ARTICLE. CUBIC FEET. 
310 Boxes. NGS oLSh" ida Ea SaaS ee Dee On 3000 
BoosBundless “lent. poles: paca wit os Sooo piacere een see 500 
125 Boxes. (Mentepinsitemr tye ay elo ep 500 
2005 a: COtSE ric, wr erodes Coons tee boa tna etek 1200 
Ae <e COten ets St yaepeeuetetie tien: intiervoereetiaeoches 325 
ZI) Hel dimovien Same wate mute tivcelaits maton arr ae ene 400 
300s 8 GClothin gy ay eee tect eer etn Ne hte teee ted: 2500 
Sooh =o Miscellaneous gear-running 6 cu. ft...... 900 
400) a PN IuiUMitlOnier-se skier oes peerao ss 00) 


Total 2700 boxes, occupying 18,000 cubic feet of space and 
averaging about 75 cubic feet to ton or a total of 240 tons. Aver- 
age size of box, 6 cubic feet. Largest boxes not over 9 cubic feet. 


CoMMISSARY STORES. © 
The current practice of the Navy Department is to allot pay 
department stores on a basis of sixty thousand rations for a force 
of about eight hundred men. 
In concrete form sixty thousand rations would include the 
following stores, which are arranged in groups convenient for 
transportation and stowage: 


Group I. 
ARTICLE. NO. BOXES. TOTAL CUBIC FEET. 
(Cocoate Wate Noteup 8 eet 
(SOM Cea espa vateden ohn eRe: III 333 
Rea eens et Gan hare t se LO 40 
INTIS Urea ee ieee ase ekonets 05 140 
REI are exons cin Weta ee Rech or ae 80 115 
IMTS tarts ume eteria: tener seater nce he 2 3 
Reppert ike: seals fet 8 10 
Sa A OsAe aa siee Pend cee 60 70 
SIIGEEe "ec OD Ee om ee oe 2 3 
TEEGACESY Jaane eeeehe carte ae 8 8 
Balahesnowder oc sscctys- 105 18 
ADD LESue ryote wheres faci east tor aeons 30 60 
PEACH eSmiartet en teers ich ngs 20 30 
JESADENKES od Ne eqiectarno eer eo nae 22 30 
IRATETINS Soils codowe a ee 6 10 


- A total in group of 447 boxes, occupying about goo cubic feet. 
Total weight 12 tons. 
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Group II. 
ARTICLE, NO. BOXES. TOTAL CUBIC FEET, 
Shilaatolik eye otte aero fike-c 170 255 
(hipped: beeivaaenss ree 55 75 
Beanswliinay staan sera eer ene 100 100 
AG OPM Ae ak olor teste 200 200 
Bea Sa Mrs eee ee eel tees 200 280 
Beatis; string: LAteaeer re: 80 80 
Oats; ‘rolled: sevens ee 20 55 
Corn 2starch: oece8 4 anes 10 - 12 
MADTAICOLS = rardraee ete tthe enetero tems 75 100 
PEACH es Main ees see 175 235 
Pearsuitt Shore AGG ey 78 78 


A total in group of 1163 boxes, occupying 1470 cubic feet. 
Total weight 20 tons. 


Group ITI. 
ARTICLE. NO. BOXES. TOTAL CUBIC FEET. 
IBAC OMIA ere a Ona OTe 280 ¢ 600 
Beet, <comedpa sasci wear 522 670 
Lami nictma decease brostt spas ke 208 160 
IBiScwits amar noice eee 200 550 


A total in group of 1210 boxes, occupying 1980 cubic feet and 
weighing 37 tons. 


Group IV. 
ARTICLE, NO. BOXES. TOTAL CUBIC FEET, 
El OUTs es eee er en eee 540 ‘ 1485 
Gorncmeal cactus ce er 20 50 
Beats 2) Sieh sh na ee see eae 125 250 
Beans, limay dtyaaeeener 10 25 
Peas MSPlit:s kirh tees ble SOE 12 
SUCATpeeet seketarcc.ias secon 170 425 


A total in group of 873 boxes or bags, occupying 2247 cubic 
feet and weighing 37 tons. 


Group V. 
ARTICLE. NO. BOXES, TOTAL CUBIC FEET, 
Bicklesrigmetysets). o/ Somre ace ay 50 
SYLUp! +. caer or erect ee 15 75 
VWinevar ht ae eee 30 150 


A total of 82 barrels, occupying 275 cubic feet and weighing 6 
tons. 
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Group VI. 
FRESH BEEF AND VEGETABLES, 

ARTICLE. NO. BOXES. TOTAL CUBIC FEET, 
Beek nae Se becle eles ete, 100 
SLE = PRs Oe ee om NEE 6 goo 
Wieallletane crn iatne toca toute 60 
MOLI hapa Ales ond nia atc hast 40le OO 
am buro eines aie cae eer re 60 
Sausagelacaime: sotieie ee ~ 60 90 
BOLO gia aia. os GasORICE. 60 90 
Branktuntenssmts: 4.15 cast ie A 60 90 
Elaimieesina okediaasew marcy eran 60 (ere) 


A total of 306 sina aa occupying 1380 cubic feet and weigh- 
ing 12 tons. 


Group VII. 
FRESH VEGETABLES. 
ARTICLE. NO. BOXES, TOTAL CUBIC FEET, 
Potatoes) (eet. fxr Sar. 100 400 
Gabba gene ie A etnite pes cect 8 32 
Carrots wen, eas. cite ys 5 40 
MTT Sra ee ee ences Sane 40 
ONTOS Sete eg res ok 20 80 


A total of 138 bundles, weighing Io tons and occupying 60 
cubic feet. 

The sum total of the commissary stores aggregates 4250 pack- 
ages, occupying 9000 cubic feet of space and weighing 134 tons. 

With proper supervision three working parties of one hundred 
men each can discharge all the quartermaster and commissary 
stores above enumerated from a dock into a ship, or from a ship 
to a dock, in from four to five hours. It has been done more 
than once in this time, but it requires close supervision to ac- 
complish. 

Wherever possible the commissary stores, as being consum- 
able en route, should go forward. In vessels of the Dixie type, 
6000. tons and fifty-foot beam, the tons per inch immersion are 
roughly 34, and the moment to change trim one inch 600-foot 
tons. At the center of forward stowage the moment is 6 tons 
per inch; and at the center of after stowage about the same. 

The total change of draft, due to an expeditionary force, in- 
cluding men, is about two feet, and the change of trim by the 
stern with quartermaster stores aft, about 20 inches, very con- 
venient for good steering. 
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Time is saved and wear and tear on material reduced to a 
minimum by rigging chutes from deck to deck. 

In discharging from a ship to railroad cars, it is particularly 
important to have canvas signs stenciled ahead of time, ready 
_ for nailing on every car to show the contents thereof. As a train 
is backed into a shed one may think to remember, or to retain a 
note book memorandum of the sequence of the cars, but if the 
train is broken in transit all this becomes useless. The sign is 
the only thing that tells, “ ammunition,” “tentage,”’ “clothing,” 
“artillery,” “ officers’ heavy baggage,” and “ field bags.” 

Rifle Racks.—Permanent rifle racks, which can be erected in 
a day by an able shipwright, are preferable to the ordinary ship’s 
rifle boxes, as they not only facilitate stowage, but expedite ship 
drills tremendously. 

Company racks should be located on the spar deck and secured 
to the sides of the deck houses, abreast each company parade, 
side curtains being used to protect the rifles from the weather. 

Such rifle racks consist only of a bottom board, of two-inch 
plank carrying the butts, raised three or four inches above the 
deck by blocks; and a top board cut to receive the rifle barrel. 

A company rifle rack should be cut for fifty-four pieces, not 
forty-eight. 

Bags and Knapsacks.—Bags are on the whole preferable to 
knapsacks for the armed ship’s battalions. 

They stow in equal space and give the individual far more 
changes than can be provided with knapsacks. If the latter are 
carried, however, ditty-box racks are well adapted to horizontal 
stowage ; while a double-rod jackstay, secured to stanchions, takes 
care of the surplus, the sack being suspended from the rod by the 
shoulder straps, and the rods spaced far enough apart for the 
sacks to clear one another. 

By this method the sack is accessible without removal from the 
rod. 


9 66 


Ponchos and blankets, when carried, can also be slung on these 
rod jackstays. 

Temporary Hammock Nettings.—Are readily improvised in 
the space by using a hatch canopy with its cover in place, located 
in any convenient spot above decks, while below they are best 
disposed of by piling. A folding hammock netting, on the ferry- 
boat gate principle would be the real convenience. 
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Engine-Room Uptakes.—When stowage space on the spar deck 
is limited, dry and protected space for light gear, such as rifles 
or hammocks can be improvised in the engine-room uptakes, par- 
ticularly when, as is usually the case on a transport, there is a 
flying gallery, or galleries around it on the inside at the gun and 
spar-deck levels. 

Officers.—The accommodation and billeting of officers in num- 
ber accompanying a detachment is ordinarily a more vexatious 
problem than that of controlling the enlisted personnel. It is 
entirely inadvisable to attempt to assign rooms to the individuals, 
especially when such assignment involves doubling up. The 
most satisfactory method is to indicate to the senior passenger 
the total space available for himself and subordinates, permitting 
him first to apportion it in accordance with his own ideas, and 
later adjusting “ kicks.” 

In this connection it may be said that it is most undesirable to 
fit a naval transport with a large number of individual rooms, 
which necessarily are too small for freedom of movement, and 
which complicate the problem of morning police to dispropor- 
tionate extent. 

What is required is rather an open steerage, containing a 
number of chiffoniers, desk of appropriate type, a common wash 
room, baths, and a smoking room. The net comfort of the in- 
dividual would be far greater by this, than by the cubby hole 
method. There should be two of these steerages, one for captains 
and a larger one for lieutenants. Field officers should of course 
have staterooms and cabins. 

Mess Attendants.—Mess attendants should accompany a de- 
tachment of officers. 

Mess Regulations.—Copies of the ward-room mess regulations 
should be posted in every officer’s room. 

Dinner Call.—The ward-room dinner-call should invariably 
be rolled off; prompt attendance at meals insisted upon, and the 
rule of late comers not on duty beginning with the course being 
served, rigidly enforced. 

Officers’ Baggage.—The amount of baggage for each officer 
should be limited to about 150 pounds; but more important than 
weight is the need of a standard-size officer’s wardrobe-trunk. 

Wine Messes.—Wine messes on a‘transport should not be 
tolerated. 
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The general principles discussed are reduced to concrete form 
in the following general order, which was used to cover the em- 
barkation of the Nicaraguan Expeditionary Force, a full marine 
regiment, and also that of a naval brigade transported to Wash- 
ington, D. C., for ceremonies attendant upon the unveiling of 
the Pulaski Memorial, in one case about eleven hundred men 
and in the other about six hundred men. 


ForMATION. 
(WHENEVER ASSEMBLY IS SOUNDED.) 


1. The senior battalion will form on the starboard side of the spar deck, 
facing inboard, right resting at bridge. Special details on the right. 

2. The junior battalion will form on the port side of the spar deck facing 
outward, right resting at bridge. Special details on right. 

3. Band will assemble on forecastle, facing aft. 


CALLS. 


1. General calls without blasts calls ship’s company. 
2. Battalion call with be indicated: 

For the-senior battalion by one blast. 

For the junior battalion by two blasts. 
3. Buglers will repeat all calls. 


BERTHING AND MESSING. 


1. The senior battalions will berth and mess by companies on the starboard 
side of the gun deck. 

2. The junior battalion will berth and mess by companies on the port side 
of the gun deck. 

3. The band, staff petty officers and special details will berth and mess on 
the forward berth deck, both sides. 


MarcHine BeEtow. 


1. The band will march through Number 1 hatch. 

2. Special details follow band. 

3. Right wings of battalions by Number 2 hatch, filling tables beginning 
forward on gun deck. 

4. Left wings of battalions by Number 3 hatch, beginning amidships on the 
gun deck and working aft. 


STOWAGE OF GEAR. 


1. Rifles will be stowed on the gun deck in company racks provided. 

2. Quartermaster’s stores on the after-berth deck. 

3. Bags, haversacks, and canteens on the gun-deck jackstays, abreast mess 
tables. 

4. Hammocks—Right wings of battalions forward on both sides. Left 
wings on the half deck, both sides. 


npwhdH 
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WASHING. 


. Brigade will wash on the spar deck. Wash water will be served out 


from the spar-deck plugs only. 


. Brigade petty officers are privileged to use the wash rooms and showers 


of the chief petty officers of the ship. 


MESSMEN, 


. The messmen of each battalion under the direction of the battalion 


commissary stewards will, upon embarkation, fall in on the starboard 
side of the gun deck where they will be told off to messes. 


. The battalion commissary stewards will supervise their own messes at 


all times and will be responsible for the efficiency of the service and 
the condition of the gear. 


. Messmen will clean the gun deck and be available for call in handling 


provisions. 


OFFICERS’ SERVANTS. 


. Upon embarkation, officets’ servants will assemble all officers’ baggage 


on the half deck and fall in on the starboard side, where, under the 
supervision of the treasurer of the wardroom mess, they will be 
assigned to their stations. 


EMERGENCY DRILLS. 


. If at any time while the brigade is embarked, fire or collision is sounded, 


the brigade will assemble at quarters and stand fast. 


. In the event of abandoning ship, the brigade will take passage in the 


boats nearest the point of formation. 


. Life preservers will be found on top of the deck houses. 


MISCELLANEOUS INFORMATION. ~~ 


. Two messmen for each section in addition to marching force required. 


Officers’ servants, marching allowance. 
Transport provides all mess gear. 


. Officers provide their own bed linen. 
. Details required for each battalion. 


I captain of the head, report to Chief master-at-arms. 

1 galley dish washer, report to head ship’s cook. - 
I officer of the deck’s messenger. 

I executive officer’s messenger. 


. Quadruplicate muster rolls of each battalion required. 
. Two (2) messmen for each 25 men embarked. 


INTELLIGENCE OFFICERS, 


. Officer of the senior battalion refer all requests for information to 


Lieutenant ; 
Officer of the junior battalion to Lieutenant 
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PROGRAM OF EMBARKATION. 


1. March on board in marching order as nearly as possible. 

2. Assemble on own parade with knapsacks and rifles. 

3. Stow rifles and re-assemble. 

4. Mess cooks report to the chief master-at-arms on starboard side of gun 
deck to be assigned by him to tables. 

5. Officers’ servants report to the ward-room steward. 

6. Companies nearest lines of entering stores, assist in reception thereof. 

7. Other companies remain on the spar deck. 

8. Stores being on board, sound assembly, publish general orders, post 
sentries. 

9. Dinner formation. March below; all officers present at this formation. 

1o. After dinner stow gear. 


Dairy Routine. 


ASEM FOR TRANSPORT. 


4.45....Assembly of buglers. 

5.00....Reveille. Scrub underclothes, bathing, etc. 
6.30....Trice up clothes line. 

Tolls 05 o IKE (aeene, 

7.25....Mess formation (for regiment). 
7.30....Breakfast. 

8.10....First call for guard mount. 
8.15....Guard mount. Bright work. Turn to. 
S205), 51Cck calle 

9.25... .Officer’s call. 

9.30....Quarters-drill under arms. 
10.30....Recall from drill. 

Ties. .4.Nless gear. 

11.55....Assembly (for regiment). 

12.00... . Dinner. 


P. M. 
UGOH an 5 (Nibbana Wey 
2.25....Officer’s call. : 
3.30....Assembly for drill (scrub accoutrements, brush clothing, shake 
blankets, etc). 
5.00....Recall from drill. 
5.15....Mess gear. 
5.30....Assembly for regiment. 
OOOn sa ewuliei Oy 
7.30.... Hammocks. 


Guard and Police. 


The simplest sentry arrangement is that of assigning a full com- 
pany in rotation to guard daily, with the officers thereof on duty as 
officer of the day and guard. 
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The duties of such officers in general are fully outlined in the 
“ Manual of Guard Duty.” The additional duties which devolve 
upon them afloat are those of acting as general assistants to the 
officer of the deck on the bridge, in which capacity they are of 
inestimable value. 

They should be fully dressed and on stations before reveille, 
and make a personal inspection to see that the hammock stowers 
are on their stations, and that buglers, sentries and master-at- 
arms are on hand to rouse the sleeping battalions with expedition 
and despatch. 

During the morning watch they should circulate constantly 
about the decks, observing that there is no waste of water on the 
one hand, and that on the other no laggard neglects to wash his 
person, or scrub his underclothing ; also that clothes are properly 
stopped on the lines provided and not hung in unauthorized places. 
They should see that the lower decks are properly ventilated and 
policed before breakfast. 

Vigilance, zeal and determination exerted in the morning watch 
have a wholesome effect throughout the entire day. 


SpecrAL PoLice REGULATIONS. 


The special police regulations of a transport in her capacity as such are 
the following: 

1. No enlisted man allowed in any of the undermentioned places except 
on duty. 


(1) Below the level of the berth deck. 
(2) In the officers’ quarters, store rooms or pantries. 
(3) In the officers’ or crew’s galley. 
(4) In bakery. 
(5) In canteen. ; 
(6) In the several officers of the ship’s departments. 
(7) On the top of the deck houses. 
(8) In the ship’s boats, when hoisted. 
(9) In the pilot house. 
(10) In the dynamo room. 
(11) In the engineer’s work shops. 
(12) In the rigging. 
2. In the case of fire at once report to the officer of the deck. 
3. Sitting on the rail is prohibited. 
4. Berth-deck air ports not to be opened at any time, without authority 
of the officer of the deck. 
. Each company police its own berthing space. 
6. Smoking on the gun deck prohibited. 


or 
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7. Keep clear gangway from bridge aft on the starboard side of the spar 
deck. 

8. Keep clear of hatch gratings. 

9. Lower decks to be cleared at all general calls. 

10. Loafing in head prohibited. 

11. Smoking in head prohibited. 

12. Waste of toilet paper prohibited. 

13. Refuse, newspapers or anything likely to obstruct drainage not to be 
thrown in the heads. 

14. Officers of the guard and petty officers to be fully dressed and at 
station at reveille. 

15. Battalion buglers same. 

16. Petty officers of the guard and sentries to unite in rousing all hands, 
especially at reveille or night emergencies. 

17. Hammock stowers on station and see that bins are stowed quickly 
and closely. 

18. In cold weather sentries see that all men are properly covered with 
bed clothing. 


SENTRIES. 

Must be posted at all times on the spar deck and in the berthing space 
assigned to guard property and enforce the general police regulations. 

While the number and disposition of posts varies of course with the 
type of ship; the plan recommended of assigning one company to guard 
duty establishes the strength of each relief at eighteen, a sufficient strength 
to cover ten posts with additional men as messengers, orderlies, etc. 

The disposition of such a relief follows; something from which to start, 
it being always easier to develop than it is to imitate: 


SERGEANT OF THE GUARD. 


1. Will take post on gun deck, on gratings of middle hatch. 
2. Will visit sentinels and inspect ship during day and once between taps 
and midnight and at least once between midnight and reveille. 
3. Will report to the officer of the deck, anything out of order. 
4. Will get from the regimental sergeant major, the names of the buglers 
in waiting and see that they relieve the duty bugler for meals. 
. Will clear gun deck at all general calls. 


nn 


Carry out routine duties of sergeant of the guard. 


7. Report to officer of the guard when air ports are opened by proper 
authority. 


CoRPORAL OF THE GUARD. 


1. Take post on spar deck, just abaft of cabin. 

2. Every hour after 9.00 p. m. until reveille, make an inspection on gun 
deck. Report to the officer of the deck before going and after return- 
ing from each inspection. 
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. See that all men are properly covered with bed clothes. 
. No air ports opened without proper authority. 


No smoking allowed during quarters, when magazines are opened or on 
gun deck after 7.30 p. m., until 7.30 a. m. No smoking below gun deck. 


. In case of fire report at once to the officer of the deck. 
. Report at once to the sergeant of the guard and officer of the deck any 


orders which do not come through the sergeant of the guard. 


. Allow no one to sit on rail. 
. Keep a clear gang-way from the bridge aft on the starboard side of the 


spar deck. 


ORDERS FOR BUGLERS. 


Three buglers will do duty each day and will be mounted with the guard. 

Post Number 1 will be on the bridge. The bugler on duty on bridge 
will act as time orderly for the officer of the deck and report to him 
routine calls before sounding them. He will stand the morning watch 
on the bridge until after guard mount. He will not leave bridge 
except by permission of the officer of the deck. 

Post Number 2 will be on the gun deck just below the amid-ship hatch. 
He will repeat all calls sounded by Number 1. He will stand the mid- 
watch on the bridge. ; 

Post Number 3 will be on the spar deck in the vicinity of the after 
main: hatch. He will repeat all calls sounded by Number 1. He will 
stand the first watch on the bridge. 

The three buglers detailed for duty the following ies will be in waiting 


and will relieve the above buglers for meals. They shall eat at early mess 
with the guard so as to relieve in time. 


eee 
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Post Numper I (Life Buoy). 


. Post extends across spar deck in vicinity of life buoys. 


On taking post inspect life buoys to satisfy self that they are in place. 

In case of man overboard, pull knob releasing the buoy dropping it as 
close to the man as possible. Follow buoy with eye as long as possible. 

Call corporal of the guard in case of any emergency. 

No enlisted man allowed on your post except on duty. 

Carry out general orders for sentinels. 


Post NUMBER 2. 


Post extends on starboard side of spar deck from after end of super- 
structure to bridge. 

Keep a clear gangway from the bridge aft on this side. 

Allow no enlisted man abaft the superstructure except on duty. 

. Allow no man to spit on decks. 

Allow no man to sit on rail. 

Allow no waste of paper at spigot on your post. 

In case of fire at once report to the officer-of the deck. 
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8. No man allowed on starboard side of the spar deck, abreast cabin, 


forward of number three gun, except on duty. 


9. Call the corporal of the guard in case of any emergency. 
to. Carry out general orders for sentinels. 


© PNANA®YDN 


Post NuMBER 3. 
Post extends on port side of spar deck from after end of superstructure 
to bow. 


Allow no enlisted man abaft main superstructure except on duty. 
Allow no one to spit on decks. 


. Allow no one to sit on rail. 


Allow no waste water at spigot abaft the galley on your post. 


_ In case of fire, report at once to the officer of the deck. 


Keep all men away from port holes of captain’s cabin. 


. Call the corporal of the guard in case of any emergency. 


Carry out the general orders for sentinels. 


| 


Post NuMBER 4. 


1. Post extends on gun deck around amid-ship hatch. 


An PW NH 


nT & © WN 


. Keep men off hatch gratings. 
. Allow no one but ship’s company and persons duly authorized to go 


below gun deck. 
Allow no smoking between the hours of 7.30 p. m. and 7.30 a. m. 


. Allow no hammock-to be touched without authority. 
. Carry out the general orders for sentinels. 


Post NUMBER 5. 


. Post extends on gun deck around berth-deck hatch. 

. Keep men off hatch gratings. 

. Allow no one but sergeants messing below to use this hatch. 

. Allow no smoking between the hours of 7.30 p. m. and 7.30 a. m. 


Allow no one to touch hammocks without proper authority. 


. Carry out general orders for sentinels. 


Post NuMBER 6. 


. Post extends on gun deck around berth deck. 

. Keep men off hatch gratings. 

. Allow no one but men going to sick bay to use this hatch. 

. Allow no smoking between the hours of 7.30 p. m. and 7.30 a. m. 
. Carry out general orders for sentinels. 


Post NuMBER 7. 


I. Post extends around men’s head. 
2. Allow no loafing in head. 
3. Allow no waste of toilet paper. 


PROD A 
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Allow no smoking in head. 


. Allow no refuse or anything to obstruct the drainage to be thrown in 


the heads. 


. Carry out general orders for sentinels. 


Post NuMBER 8. 


. Post extends around forward hatch on berth deck. 


Allow no one below this deck except on duty. 
Allow no smoking on this deck. 

Keep men clear of hatches. 

Carry out the general orders for sentinels. 


Post NUMBER 9. 


Post extends around “ mid-ship” hatch on berth deck. 
Allow no one below this deck except on duty. 

Allow no smoking on this deck. 

Keep men clear of hatches. 


. Carry out the general orders for sentinels. 


Post NuMBER Io. 


1. Post extends in hold near quartermaster’s stores. 
. Allow no one to take stores or baggage away or put anything there 


except in the presence of an officer or quartermaster-sergeant. 


. Allow no one to smoke on this deck. 
. See that the decks are cleared at all general calls. 
. Carry out the general orders for sentinels. 
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A, NAVAL, SHIP’S BOTTOM PAINT, 
By Nava Constructor Henry WILLIAMS, U. S. Navy. 


Considering the two main factors of resistance, namely, Skin Resistance 

and Wave Resistance, experience shows that for large vessels of very low 
_ speed the Skin Resistance may approach 90 per cent of the total. For 
ordinary vessels of moderate speed, it is usually between 70 and 80 per 
cent of the total—D. W. Taylor. 

Ship’s bottom paint, and the prevention of fouling on the 
bottom of sea-going ships, are subjects of considerable import- 
ance to the navy, not only because of the large annual expense 
in painting the ships and the desirability of reducing such ex- 
pense, but on account of battle efficiency, as affected by the con- 
dition of the ship’s bottom. The recent interest. in steaming 
competition will direct attention to this matter, and while it may 
not serve to increase the importance of the question, it will at least 
render it of more personal interest to officers. For the last reason 
justification of.this present paper is sought, and it is offered. with 
the idea of informing the service as to the general. questions 
affecting ship’s bottom paint, especially, the particular phases 
affecting its use on naval vessels, and the causes that led up to 
the manufacture of ship’s bottom paints at navy yards, the 
methods followed in developing and testing formule and the re- 
sults obtained from the use of the government paint. 

The effect of a foul bottom on the speed, maneuvering qualities 
and coal consumption of a ship is well known, nevertheless a 
single remarkable instance will be cited as an illustration of what 
may be expected to occur. Recently, an armored cruiser painted 
at previous docking with a standard commercial ship’s: bottom 
paint, was placed in dry dock on the west coast, after having 
been out of dock 16 months, and was found to be very foul. An 
estimate of the total weight of barnacles and other growths re- 
moved was given as 600 tons, and when undocked the vessel’s 
draft was 414 inches less than when docked, other conditions 
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being the same. This was a cruising ship, the itinerary of which, 
since prior docking, had included cruises to South American ports 
and the Samoan Islands. Other similar cases where the speed 
and coal consumption of vessels have been affected considerably 
by foul bottoms are of common occurrence, and are well known 
to officers generally. 

The question of protecting the underwater bodies of sea-going 
ships always has been vital, and since the use of steel for hulls 
has become general, a suitable paint for this purpose has been 
in demand. Various manufacturers offer commercially, gener- 
ally under proprietary names, so-called ship’s bottom paints or 
compositions, which are designed to effect the double purpose 
of protecting the bottom plating from the corrosive action of 
sea-water and, also, of preventing the attaching of the various 
marine growths, such as grass, barnacles, hydroids, etc. The 
necessity for the periodic docking of ships, often at intervals of 
less than 6 months, bears witness to the fact that so far no satis- 
factory ship’s bottom paint has been produced; those in general 
use represent the best available, but all leave much to be desired. 

The composition of the various commercial ship’s bottom 
paints, their ingredients, method of manufacture and action are 
screened by an affected mystery as “trade secrets,” by those in- 
terested in their sale—this fact more than any other probably 
accounts for the vagueness existing in the minds of many sea- 
faring people on this important subject. The question, however, 
is one that appeals to the popular mind, especially to inventors, 
and patents are taken out, not only for paint compositions, but 
for various mechanical devices for removing or preventing foul- 
ing. Mechanical removal of barnacles without docking is, of 
course, at the best only a temporary expedient, as the metal thus 
left unprotected quickly fouls again, to say nothing of the corro- 
sion that must be checked to prevent serious damage. The Navy 
Department is frequently constrained to make tests of ship’s 
bottom paints offered by persons who are convinced that they 
have at last solved the difficulties. Various forms of mechanical 
devices for preventing fouling have been tested also, but so far, 
as the continued use of paint shows, without success in improving 
the situation. 

Work toward improving those ship’s bottom compositions that 
give the most satisfactory results is done, generally, by interested 
producers, who utilize the available results in the improvement of 
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their own product, but suppress all data that might be of ad- 
vantage to competitors. This may explain the fact that literature 
on the subject of ship’s bottom paints is generally meager, largely 
theoretical and often misleading. 

As a general rule, bottoms of ships are painted with two differ- 
ent kinds of bottom paint, the anticorrosive, applied usually in 
two coats next to the metal, and the antifouling, applied in one 
coat over the anticorrosive. The function of the anticorrosive is 
to protect the metal, not only from the corrosive effect, which is 
very great, of the sea-water, but from the corrosive action of the 
poison which is included in most of the antifouling paints to kill 
marine growths. Antifouling paints may be divided generally 
into two classes, the varnish or “ poison paints,’ which comprise 
the great majority, and the grease or wax paints, which are of 
the consistency of soft soap and must be heated to permit of 
being applied. 

The commercial paints consist generally of a varnish made up 
largely with ordinary resin, in a vehicle consisting of the higher 
distilling hydrocarbons, such as benzene or naphtha, and in 
small quantities of turpentine and linseed oil. The pigments used 
for the anticorrosive paint are iron oxide, talc, china clay and 
zinc oxide. The antifouling varnish paints are generally similar 
in composition to the anticorrosive, but have, in addition, certain 
poisonous ingredients, the most usual poisons being the red 
oxide of mercury, copper oxide, arsenic, calomel and corrosive 
sublimate. 

The commoner antifouling grease paints consist simply of a 
copper soap and a small percentage of copper oxide. The anti- 
corrosive paints used under the grease paints are the same gen- 
erally as those used with the varnish paints. =. 

In order that the similarity of the various better-known brands 
of ship’s bottom paints may be judged, a brief statement is given 
of the characteristics of several of these, as determined by chemi- 
cal analysis by a navy yard chemist: 


CoMPARATIVE ANALYSES OF VARIOUS SuHIP’s Bottom ParnvTs. 
aParirtyAss 
Anticorrosive: The pigment contains oxides of zinc and iron, with 
carbonate of lime in a vehicle containing benzene, resin, linseed 
oil and turpentine. 
Antifouling: “The pigment contains oxides of mercury, zinc, and iron 
with carbonate of lime and silica in a vehicle containing benzene, 
resin and linseed oil. 
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pplecintebe 

Anticorrosive: The pigment contains oxides of zine and iron, calcium 
carbonate, and silica in a vehicle containing benzene, resin and 
linseed oil. 

Antifouling (a): The pigment contains oxides of mercury, zinc and 
iron with silica in a vehicle containing zinc soap, tar, resin, lin- 
seed oil and benzene. 

Antifouling (b) : The pigment contains cuprous oxide, mercuric 
oxide and arsenic sulphide in a vehicle containing varnish resins, 
benzene and nitro-benzol. 


“sPainti Ge 

Anticorrosive: The pigment contains iron oxide, with a silicious earth 
similar to kaolin, and contains small quantities of aluminum, 
magnesium oxides, in a vehicle containing a mixture of benzol 
and coal tar naphtha with resin and zinc soap. 

Antifouling: The pigment contains a mixture of silicious earth, simi- 
lar to kaolin, with iron oxide and oxides of copper and mercury 
in a vehicle containing coal tar naphtha and benzol with resin, 
copper soap and zinc soap. 


Paint) Dice 

Anticorrosive: The pigment contains an iron oxide earth and 
silicious matter similar to china clay, with a small percentage of 
zine oxide, in a vehicle containing coal tar naphtha and light petro- 
leum hydrocarbons with resin and small amounts of zinc soaps. 

Antifouling: The pigment contains an iron oxide earth, silicious 
matter similar to china clay, cuprous oxide and zine white, and is 
free from mercury, in-a vehicle containing coal tar naphtha and 
light petroleum hydrocarbons with resin and small amounts of 
zinc soaps. ; 


pebaintaltas 

Anticorrosive: The pigment contains an iron oxide earth, zinc white, 
silicious matter similar to china clay and cuprous oxide, in a vehicle 
of coal tar naphtha with resin and zinc linoleate. 

Antifouling: The pigment contains iron oxide earth, zinc oxide, 
cuprous oxide, graphite and silicious matter similar to tale in a 
vehicle of coal tar naphtha, resin and a zinc soap. 

“Paint: F:” 

Anticorrosive: The pigment contains oxides of iron and zinc, silica, 
alumina and lime in a vehicle of linseed oil and a volatile hydro- 
carbonate. ’ 

Antifouling: The pigment contains iron, zinc and copper oxides, silica, 
alumina and lime in a vehicle containing tar oil, turpentine and 
wood spirit. 

“Pant G.? 


Anticorrosive: The pigment contains metallic brown in a vehicle of 
linseed oil, wood tar, wood alcohol and resins. 
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Antifouling: The pigment contains oxides of copper, mercury and 
iron, with calcium sulphate in a vehicle containing copper and 
mercury soaps, linseed oil and benzene. 


 Ratnt see 

Anticorrosive: The pigment contains oxides of iron and manganese 
with lime in a vehicle containing linseed oil, hydrocarbons and 
nitro-benzol. : 

Antifouling: A green copper soap containing about.9 per cent of 
copper oxide. 

eebatnt J. 

Anticorrosive: The pigment contains metallic brown (containing 
about 56 per cent of iron oxide) in a vehicle containing zine soap, 
benzene, aniline oil, tar and resins. 

Antifouling, green: The pigment contains about 90 per cent of Paris 
green (copper aceto-arsenic) and about 10 per cent of calomel in 
a vehicle of lead soap, aniline oil and a thick resin varnish. 


It should be noted that “ Paint H”’ and “ Paint I”’ are of the 
type of so-called soap or grease paints and are applied hot. 


ACTION OF SHIP’s Botrom PAINTS. 


There is a question as to the exact nature of the action of 
antifouling paints in preventing marine growths, the most prob- 
able explanation appears to be, that in the case of the poison 
paints, the spores are killed by the soluble chlorides formed by 
the action of sea-water on the “ poison” before they are able to 
attach themselves. Dead barnacles often are seen attached to the 
bottom of ships, and often there are evidences that others have 
dropped off. It does not appear likely, however, that this is due 
to the action of the paint, but to other causes, presumably the 
water in which the ships have been lying before being docked. 
In the case of the grease paints, the familiar exfoliation theory 
is generally advanced. That does not appear tenable, as the 
characteristics of the paint are not such as to support it, even if 
we do admit that it is correct in the case of copper sheathing. 
It seems likely that these paints, due to their softness and slippery 
surface, simply render the attachment of growths difficult. In 
any event, the popularity of this class of paints has decreased 
considerably, due in a measure probably to the high cost of apply- 
ing them. 

There is an undoubted variation in the efficiency of paints, de- 
pending on the waters, the season of the year, etc. A paint that 
may give excellent results at one time, may, in other waters or 
at other seasons in the same waters, fail entirely to protect from 


518 A Navav Suip’s Borrom PaInT. 


fouling. Furthermore, there is a difference in result, due to con- 
ditions not understood which make the barnacle crop vary from 
year to year. The apparent results are affected frequently by the 
vessel’s stay at the dockyard prior to docking, as the water may 
be fresh, as at Philadelphia, or it may contain foreign substances, 
as at New York, in both of which cases the barnacles die and 
frequently fall off. 

Since the 1900 edition, the Navy Regulations have required that, 
wherever practicable, paint of the same nature as that previously 
used shall be employed on the bottom of naval vessels. This 
requirement was based on the idea, which appears to be to some 
extent erroneous, that different kinds of paint of differing compo- 
sitions affect each other deleteriously, and that the best results 
can be obtained only when different kinds are not used on the 
same bottom. This idea was so firmly fixed that this provision 
of the regulations was interpreted by one Secretary of the 
Navy to require that the same brand should be used wherever 
practicable, and instructions to this end were issued to the paint 
boards at all navy yards. This resulted in requiring the purchase, 
at manufacturers’ own prices named without competition, of the 
necessary supplies of various brands of ship-bottom paints. It 
was left to the shipbuilder to apply any one of the approved 
brands of paint to the bottom of a vessel building under contract, 
and the subsequent use of whatever brand he chose became in 
this way imposed to some extent on the Navy Department. The 
conditions resulting from this practice became intolerable, as the 
prices paid for supplies of ship’s bottom paint purchased without 
competition were excessive, and manufacturers of other ship’s 
bottom paints than those commonly approved and used became 
insistent in their demands for recognition and to be given a chance 
to compete for the ship’s bottom paint contracts. 

Realization of the undesirable features of these conditions and 
the wish to remedy them, coupled with the information that 
patent rights on certain proprietary formule for ship’s bottom 
paints had expired and thus become public property, led the de- 
partment to the decision in 1906, to experiment in the develop- 
ment and manufacture at a navy yard of a suitable ship’s bottom 
paint for naval purposes. With this in view, experiments were 
undertaken simultaneously at the navy yards, Norfolk and New 
York; and a vast amount of work was done in experimentation 
on various compositions. 
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At Norfolk a number of formule were developed, most of them 
involving the use of a varnish vehicle made with alcohol and 
shellac. These were tested out primarily by application to steel 
plates for submergence along the water front. Those which gave 
the best results in this test were tested further by being applied 
in patches to the bottom of several coal barges, along with one or 
more of the standard proprietary brands, to determine whether 
the results obtained from the paints under test were comparable 
with those that would be obtained from the paints previously 
used. In this manner, by a process of elimination, the formula 
for the most efficient ship’s bottom paint was selected from the 
large number that were tried. The bottom of a collier was then 
painted with this paint and, the result obtained proving satis- 
factory, it was decided to apply paint of this composition to 
portions of the bottoms of two of the battleships that were then 
about to start on the cruise around the world with the fleet. 

It is a general rule of the Navy Department in applying two 
kinds of ship’s bottom paints to the bottom of a vessel for com- 
parison, to divide the bottom into four quarters, each of the 
kinds of paint being applied to the forward quarter on one side 
and the after quarter on the other side. This is to ensure that 
both paints will be subjected to the same conditions, as frequently 
one side ‘is more exposed to fouling or corrosion than the other. 

The Norfolk paint was applied in this manner to one-half of 
each side of the U. S. S. Mummnesota and the U. S. S. Kentucky, 
the other half of each being painted with the proprietary paint 
which had been applied previously to each vessel. In this way, 
a direct comparative test of the quality of the Norfolk paint 
was obtained with two approved brands of proprietary paint. At 
the docking of the vessels on the west coast, the condition of the 
portions coated with the Norfolk paint was found to be most 
satisfactory and compared favorably with the portions covered by 
the proprietary paints, as well as with the condition of the 
bottoms of other vessels of the fleet. The bottoms of the Minne- 
sota and Kentucky were repainted as before to continue the ex- 
periment. Upon the return of the fleet to home waters, the 
Minnesota only was docked, the Kentucky being laid up in ordi- 
nary. The results in the case of the Minnesota, coupled with 
previous tests, were considered to be sufficiently conclusive to 
warrant an extension of the use of the Norfolk paint to the 
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bottoms of other vessels, although the comparative tests between 
it and other proprietary paints were continued on a number of 
battleships in the manner referred to above. 

The Norfolk paint, therefore, was applied at the spring dock- 
ing in 1909, to the entire bottoms of the Minnesota and Louist- 
ana, and to portions of the bottoms of the Connecticut, Nebraska, 
Georgia, Mississippi, Idaho, New Jersey, Missouri, Vermont, 
Virginia, North Carolina, Montana, Wisconsin and New Hamp- 
shire. 

At the fall docking in 1909 of the battleship fleet, the Norfolk 
paint was found to have given results quite as good and in many 
cases better than the proprietary paints with which it was in 
comparison and, with this in view, the Department ordered the 
still further extension of the use of the government paint. The 
comparative tests were continued only on the New Hampshire, 
Wisconsin, New Jersey, Rhode Island, Connecticut, Nebraska and 
Mississippi, other vessels having the Norfolk paint applied to 
their entire bottoms. Continued good reports being received 
as to the results from the Norfolk paint, at the spring docking 
in 1910, the number of ships on which the proprietary paints 
were used was still further reduced, and at the fall docking in 
1910, the Department directed the discontinuance of comparative 
tests of the character referred to, except in such special cases as 
might arise from time to time. _ 

This action amounted in effect to the adoption for general use 
on naval vessels of the ship’s bottom paint developed and largely 
manufactured at the Norfolk Navy Yard. At the present time, 
practically all naval vessels have their bottoms so painted, and 
this fact appears to justify a discussion of its composition, char- 
acteristics, methods of manufacture and application, cost of pro- 
duction and advantages derived from its use. 


COMPOSITION AND CHARACTERISTICS. 


As has been noted, the paint consists of a varnish vehicle of 
shellac in alcohol, with the addition of small percentages of tur- 
pentine and pine-tar oil. The pigment for the anticorrosive con- 
sists of dry metallic zinc dust and dry white zinc oxide, the exact 


ingredients for making 10 gallons of the anticorrosive paint being 
as follows: 
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7% gallons grain alcohol. 
7-9/10 pounds gum shellac. 

3/5 gallon turpentine. 

3/5 gallon pine-tar oil. 

9% pounds metallic zinc, dry. 

28%4 pounds white zinc oxide, dry. 


The pigment for the antifouling consists of dry white zinc 
oxide, Indian red and red oxide of mercury, the exact ingredients 
for making 10 gallons of antifouling paint being as follows: 


6 gallons grain alcohol. 
1334 pounds gum shellac. 

1 gallon pine-tar oil. 

I gallon turpentine. 

1334 pounds white zinc oxide, dry. 
1334 pounds Indian red. 

434 pounds red oxide of mercury, dry. 


In mixing the paint in quantities, the requisite amounts of 
alcohol and shellac are dumped into the shellac cutter and the 
cutter turned for about four hours, and allowed to stand over 
night. The mixture is then drawn into large change tanks and 
the other liquids added. The dry ingredients are mixed sepa- 
rately and ground through the paint mills with a small quantity 
of the liquids and the mixture is added to the bulk of the liquid 
vehicle in the change tank and stirred to ensure thorough mixing. 
The paint is put into ro-gallon steel drums and each full drum 
is weighed to assure that the proper amount of paint is contained. 
The drums are sealed carefully to prevent loss by evaporation of 
the alcohol. 

The anticorrosive paint resulting is of a light gray color, some- 
what thin. The antifouling paint is thicker and of a dark red 
color. In both of these paints the pigment has a tendency to 
settle and for that reason care must be taken to ensure the 
thorough stirring of the paint before use. Due to the affinity 
of alcohol for water and to the fact that its addition to the paint 
causes the shellac to precipitate, great care must be exercised to 
prevent water from getting into the drums or paint buckets. If 
the bottom of the ship is very wet, it is necessary that free water 
be wiped off before applying the paint. 

Before the paint is applied to the bottom of a vessel, all fouling 
matter and loose paint should be removed. Old paint that ad- 
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heres need not be removed, except that if grease paints have been 
used all such paint must be removed, as the Norfolk paint will not 
adhere to it. 


Cost oF PRODUCTION. 


The cost of production of the Norfolk paint is fixed by the 
cost of the raw ingredients, which is subject to some variation. 
For example, the shellac has varied from 14 cents per pound to 
1734 cents, the price on the last annual contract which covered 
500,000 pounds. Similarly, the cost of the alcohol, which is 
obtained tax free, varies somewhat, the price averaging about 35 
cents per gallon. The other ingredients vary in price but little. 
The ro-gallon drums cost about $1.50 each and can be manu- 
factured at the Norfolk yard at considerably less cost than if 
purchased. They can be used repeatedly, so that their cost is 
distributed over a number of gallons of paint. The labor charges 
for the manufacture of the paint do not exceed 3% cents per 
gallon. 


ADVANTAGES THROUGH THE USE OF GOVERNMENT PAINT. 


The advantages derived by the navy through the use of ship’s 
bottom paint of its own manufacture are very considerable, and, 
while the considerations which impelled the Navy Department 
were largely pecuniary, other advantages have developed. The 
pecuniary advantages may be stated briefly. Estimates made in 
1910 of the cost of paint for the bottoms of all vessels on the 
navy list, using the kinds of proprietary brands of paint that were 
purchased usually prior to 1908 and distributed among the ships 
in the proportions of each brand then customary and at the prices 
then current, show that the cost of the paint for a single paint- 
ing of the bottoms of all vessels of the navy, not including coal 
barges, etc., under the conditions noted, would have been some- 
what more than $100,000. The cost of an equal amount of the 
Norfolk ship’s bottom paint at the prevailing cost of manufacture 
would be less than $33,000. As a majority of the vessels of the 
navy are painted twice a year, it will be seen that the annual 
saving to the government by this means at the present time is 
probably not less than $100,000 annually. It should be noted, 
however, that largely as a result of the government entering the 
field with its own paint, the prices asked for ship’s bottom paint 


A Navat Suip’s Borrom Patnv. 523 


by various firms previously supplying the navy, have been so re- 
duced that if for expediency or some other reason the Navy De- 
partment decided in the future to purchase all or a portion of its 
ship’s bottom paint, there still would remain an appreciable saving 
to be credited to the Norfolk paint. 

Another advantage besides the pecuniary one which the navy 
derives from the manufacture of its ship’s bottom paint is the 
elimination of delay frequently incident upon the purchase and 
delivery of articles of this character. The materials from which 
the Norfolk paint now is manufactured are of a character readily 
obtainable and some of them are usually in stock at any navy 
yard. This permits of prompt production of ship’s bottom paint 
as required. The capacity of the plant at the navy yard, Norfolk, 
is not less than 500 gallons per day of 8 hours, or 1500 gallons if 

working in three shifts. So far, no other yard, except Cavite, 
has been authorized to manufacture this paint, but, in case of 
necessity, there is nothing to prevent any of the large navy 
yards from doing so. This paint is manufactured and success- 
fully used at the naval station, Cavite, and considerable ad- 
vantage has been derived from this fact, in rendering unneces- 
sary the shipment at periodic intervals of large quantities of ship- 
bottom paint, which, when stored, is subject to deterioration. The 
use of the Norfolk paint on vessels in these waters has been 
attended with uniform success, a report received in November, 
1910, stating that the Norfolk paint had given better results than 
any other kind of ship’s bottom paint tried. As those waters 
cause considerable fouling, it is obviously of great advantage 
to use an efficient bottom paint. The facilities for the manu- 
facture of the paint at Cavite are good, and the output can be 
made as high as 1000 gallons a day. This, combined with the 
capacity of the floating dry dock Dewey for rapid docking of 
vessels, would render possible the prompt docking of a fleet in 
these waters in cases of emergency. Similar satisfactory results 
have been obtained in the waters at Honolulu, which are well 
‘known to cause excessive fouling. 

The navy derives still further advantage from manufacturing 
its own paint due to the increased knowledge of the properties 
and effects of ship’s bottom paints and their various ingredients 
gained from the experiments conducted in that connection. The 
government has already in its employ at various navy yards skill- 
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ful chemists, laboratorians and painters. The abilities of these 
persons are thus rendered available for experimenting on and 
improving the ship’s bottom paints. As has been noted, experi- 
ments heretofore conducted along these lines have been carried 
out by persons interested in some particular brand of paint. Now 
that the Navy Department has taken up this matter, undoubted 
benefit will be derived, not only to the navy, but also to the ship- 
ping interests generally, and it is not unreasonable to hope that 
the ultimate result may be an ideal ship’s bottom paint, per- 
mitting a vessel to remain in the water for several years without 
fouling. 

Objections have been raised as to the propriety of the govern- 
ment undertaking the manufacture of a commercial article, such 
as ship’s bottom paint, and thus entering the field in competition 
with private firms. No justification seems necessary in addition 
to the facts already pointed out. However, it should be remem- 
bered that manufacture of ship’s bottom paint consists merely of 
mixing raw ingredients which are purchased. Each navy yard is 
already equipped with adequate machinery for this purpose, and 
actually does of necessity mix paints for various other purposes. 
Additional work that can, in reason, be given to the paint mixers 
increases their efficiency and that of the plant. Private ship- 
yards generally have paint mixing plants similar to those in navy 
yards, though naturally much smaller. At least one such private 
yard takes advantage of its facilities for the manufacture of ship’s 
bottom paint for use on vessels docking in its dry docks. The 
navy is the largest consumer of paint in the country, and if a 
comparatively small shipyard finds it desirable to manufacture its 
own supply, how much more advantageous will it prove to the 
Navy Department. 


Bottom of a yard tug showing a test paint developed at Norfolk Navy Yard on left, in comparison with 
a standard brand commercial paint on right. 


Typical photograph showing condition of bottom of a battleship painted with Norfolk paint on right in 
somparison with a standard brand on left. 


Condition of a vessel’s bottom resulting from a test of a mechanical device for preventing fouling and 
corrosion by means of electrolytic action. 


Bottom of a coal barge showing a test paint developed at New York Navy Yard on left, and a com- 
mercial paint on right. 
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THE ANTIQUITY OF TWO NAVAL ACADEMY GUNS. 


By WituiAm O. STEVENS, Professor of English, 
U. S. Naval Academy. 


The inventory of trophies at the Naval Academy contains the 
names of two ancient cannon; one, a “ Corean gun of 1313,” and 
the other the “ Cortez gun of about 1474.” These dates rest on 
the conclusions reached in an article published in the PRocEEp- 
INGS OF THE NAVAL INsTiITUTE for 1892, “ Notes on the Date of 
Manufacture of the Three Guns at the U. S. Naval Academy, 
Captured in Corea by Rear-Admiral John Rodgers, U. S. N.,” 
by Thomas Wm. Clarke. 

Apparently in the nineteen years since that article appeared 
these figures have never been challenged, and yet if they are to 
be accepted they are of extraordinary interest. In that case the 
Naval Academy possesses, in the Corean gun of 1313, an ex- 
ample of ancient artillery which should upset all the accepted 
ideas on the history of ordnance: and, in the Cortez gun, the 
most remarkable specimen of 15th century cannon in existence. 


I. “THE CorEAN GUN OF 1313.” 


This is a small brass gun lying on the floor at the left of the 
north door of the Naval Academy armory. Together with two 
others almost exactly like it in the armory and one now at 
Fortress Monroe, it was brought to this country by Rear-Ad- 
miral Rodgers in 1871. As all four were taken from a river fort 
in Corea, they are usually referred to as Corean guns, though 
they are of Chinese manufacture and bear Chinese inscriptions. 

Of the three in the armory one stands on a swivel in a corner 
of. the vestibule to the left. This swivel is of modern manu- 
facture. but serves to show how all three were originally 
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mounted. The other two lie on the floor to the right and left of 
the entrance. They all bear inscriptions which, in the case of 
two, settle the date of their manufacture. The one mounted on a 
swivel was made in 1680, and the one lying to the: right of the 
door in 1665. In the inscription on the third gun there is an 
omission of title which makes the date problematical, and this is 
the one which Mr. Clarke concluded came out of a Chinese 
foundry as long ago as 1313. 

This omission comes at the head of one of the columns of the 
inscription. Instead of beginning, as the wording does on the 
other two, with the regal or imperial title, this starts off simply 
with the Chinese date, the fiftieth year in a cycle of sixty years, 
eighth month. As far as this information goes—and here I am 
following the calculations of Mr. Clarke—the date may fall in 
1253; 131 3,.1373,,1433, 1403, 1553, 1013, Of JO72.. Yeats betone 
1253 and after 1673 need not be considered. 

To account for the omision of the title, Mr. Clarke is of the 
opinion that “ some event happened which rendered the engraver 
doubtful about the regnal title and caused him to leave a blank 
in this part of the inscription to be filled in when the doubt was 
solved.” Apparently in the case of this gun it left the foundry 


with the doubt never solved. “Such a doubt,” he continues, 
“could only arise on an impending change of regnal title. If, 
therefore, we can find some Kwei Chow (fiftieth) years ... in 


which in the eighth month a change of regnal title was impend- 
ing, we shall have an indication to assist us to the exact cycle of 
sixty ’ to which this gun belongs. 

By reviewing Chinese history, he finds that in 1314, on New 
Year’s Day, the Emperor changed his title. At no other date 
near a Kwei Chow year can an emperor be found changing his 
title. Therefore the year 1313 must be correct. This applies also 
to the Corean gun at Fortress Monroe, whose inscription is 
equally lacking in “ regnal title.” 

Accepting this conclusion for the present, let us see what it 
compels us to believe. The gun is described in the inscription as 
a “5th class Fulangki (cannon) No. 229, weight 100 catties.” 
It means, therefore, that as early as 1313, before the dawn of 
artillery in Europe, China had at least five classes of cannon and 
that there were at least 229 of this class. But a curious thing 
about it is that this cannon foundry and the very existence of 
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the guns themselves must have been a profound secret, for not 
one of the travelers from Marco Polo down discovered anything 
of the sort and no records of them exist in Chinese history. By 
a remarkable coincidence, Europeans, in the latter part of the 
16th century, invented exactly the same, peculiar type of cannon 
with its open breech and movable, hooked “iron,” with the same 
characteristics of design and ornament. They could not have 
learned it from the Chinese for, long before that time, the art 
had become extinct in China. The latter must have not only 
forgotten the use and the manufacture of artillery but also lost 
temporarily all the guns that had been cast in the early days; 
because, in the 17th century, when the Emperor desired cannon 
for his armies, he had to call on a Jesuit missionary to design a 
pattern and direct the casting. The other two Corean guns belong 
to this late period; and, as they are identical in type with this 
piece of 1313, we must believe that by another coincidence the 
Jesuits taught the Chinese exactly the same kind of gun which 
the latter had invented three centuries before but had strangely 
forgotten. By still another coincidence the Chinese re-invented - 
the same meaningless word for “cannon” which they had 
applied to the forgotten guns, namely, “ Fulangki.” 

To balance this mass of improbability on the assumption that 
the omission in the inscription could have occurred only because 
the Emperor was on the point of changing his title, and that we 
know all who did contemplate such a change, seems a doubtfu! 
matter at best. As it happens, there is unquestionable evidence 
to the contrary. 

Professor F. Wells Williams, of the chair of Oriental History 
at Yale, kindly furnished me with information in regard to the 
origin of the word “ fulangki” just mentioned. “The word,” © 
he writes, “ did not exist in Chinese until they heard the Malay 
interpreters call the Portuguese ‘ Franks’ or ‘ Farangki,’ which 
can only be pronounced Fulangki by the Chinamen because they 
are unable to utter the sound of r. The Portuguese, as every 
one knows, first got to Canton in 1517. First applied to the 
Portuguese, the term was afterward given to their guns.”’ There- 
fore the point that the Corean gun in question could not be 
earlier than the 16th century he says, “is proven beyond cavil.” 

In the Javanese section of the Museum fiir Volkerkunde at 
Berlin may be found an almost exact duplicate of this gun, bear- 
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the Portuguese arms on its breech, and the label reads, “ Of the 
16th or 17th century.” Of the possible dates in the Kwei Chow 
cycles given above, 1553 would probably be not too early and 
1613 not too late for the casting of such a gun in Europe; but 
unless evidence is forthcoming to show that the Chinese were 
manufacturing their own cannon as early as these dates, they 
must be rejected. According to Mr. Clarke, as late as 1621, 
when there were a few small guns available for the Chinese 
forces, Portuguese engineers had to be employed to handle 
them. It was not till 1636 that the Jesuit, Father Schaal, was 
ordered by the Emperor to instruct workmen in the art of manu- 
facturing cannon. A few years after his death in 1666 another 
Jesuit missionary was appointed to the same office. The last of 
the possible dates, 1673, seems then, not only by the process of 
elimination but by the evidence of history, to be the probable 
year. It also accords well with the dates of the other two Corean 
guns, which it so closely resembles. 


II. “ Tue Cortez Gun.” 


This is a brass gun, much larger than the Corean guns and rest- 
ing on a carriage at the right of the vestibule of the Naval 
Academy armory. It is one of the many trophies brought back 
from the Mexican War, and it has always gone by the name of 
the “Cortez Gun.” Mr. Clarke dates it “before 1474” for the 
following reason: By the marriage contract of Ferdinand and 
Isabella “it was provided in 1469 that after her access the arms 
of Aragon should always be associated with those of Castile and 
Leon, and as this gun was marked with Castile and Leon only, 
this fact dates it earlier than 1474’; namely, the year Isabella 
came to the throne. 

In the first place it seems curious that Cortez, making his in- 
vasion in 1518, should have selected a gun manufactured at 
least 44 years previous, especially as that was a period of rapid 
progress in artillery. It is as if a present day filibuster were to 
equip himself with a smooth-bore of the Civil War. Moreover, 
there is no gun extant, dated as early as 1474, which is of as 
advanced a type as this; nor can anything like it be found in 
Favé’s famous work on the history of artillery before the 16th 
century. In short, every bit of evidence that can be gleaned from 
extant material and the work of the most noted authority is 
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against the idea that this gun is earlier than the 16th century. 
It would be a very notable exception if Mr. Clarke’s contention 
is true, and, as the burden of proof lies with him, his evidence 
must be strong inded to carry conviction. 

All that he offers is the terms of the marriage contract, which 
provided that, after the accession, the arms of Aragon should 
always be associated with those of Castile and Leon. Now it is 
a matter of rather common experience that the terms of a con- 
tract are not always carried out to the letter, especially a mar- 
riage contract. Unfortunately, we cannot refer to other 15th cen- 
tury Spanish cannon, for it is doubtful if many are extant; but 
there is another source that may serve to prove whether the arms 
of Aragon were always associated with those of Castile and Leon, 
namely the Spanish flags of the period. Happily for our pur- 
pose we have a detailed description of the flag carried by Colum- 
bus in 1492, written by his son. It represented ‘an unarmed 
man holding a shield with the arms of Castile and Leon.’* It 
need hardly be mentioned that Columbus was sent by Ferdinand 
and Isabella, but evidently their flag, under which he sailed, bore 
no insignia of Aragon. As this gun is supposed to have been 
with Cortez in his conquest of Mexico, the flag that he carried 
would be interesting in this connection. Fortunately, this is still 
preserved. On one side it has a picture of the Virgin, on the 
other the arms of Castile and Leon.’ Clearly, after 1474 the 
arms of Aragon were not “ always associated with those of Cas- 
tile and Leon.” Why then, if the national emblem itself ignored 
the Aragon arms, should one insist on finding them cast on the 
breech of a gun? It must be remembered that the present flag 
of Spain, which unites the two arms, dates only from 1785. 

But Mr. Clarke’s historical reasoning would be faulty even if 
it could be accepted that this clause in the contract was faith- 
fully observed. After the death of Isabella there was a period 
when the unpopular Ferdinand retired to Aragon, and the two 
nations were no longer allied. This was from 1504 to 1507. It 
is absurd to suppose that a piece cast in Spain during those years 
would have been adorned with the arms of Aragon. As the 
Cortez expedition took place in 1518, it is at least quite as likely 
that the gun was made during those years as “ before 1474.” 


1G. H. Preble, “The Flag of the U. S. and Other National Flags,” 
p. 168. 
* Tbid., p. 83. 
20 
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All the evidence that the gun itself shows points to the 16th 
century. It answers to all the descriptions of the “ peterero,” a 
howitzer-like piece, open at the breech. The type was appar- 
ently of Spanish origin, and seems to have become common in 
Europe by the middle of the century. It was a favorite gun on 
shipboard in the days of Drake. If it really was one of the ten 
guns that Cortez used to conquer Mexico, that would be valuable 
evidence as to its age; but until the tradition can be confirmed 
it seems doubtful whether it is quite so old. It is safe to say, how- 
ever, that it belongs somewhere in the 16th century, and as such 
is the most ancient of the Naval Academy guns. 


ETERS Ea ay 


THe Cortrz GuN.—The mount is modern, and the handle inserted in the breech is not a part of the 
riginal gun but a piece of wrought iron affixed at some later period for convenience in handling. 
‘he breech block, or iron, belonging in the breech of this gun has been lost. 


Tur Corran Guns.—The one lying in the immediate foreground is the so-called gun of 1313. 
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SARRAU'S VELOCITY PORMULA, 
MODIFIED FOR SMOKELESS POWDER. 
By G. W. Patrerson. 


The Sarrau binomial formula for velocity, appearing in the 
various publications on interior ballistics, is based on experimental 
data obtained, using black powder. It has not been found ap- 
plicable for use with smokeless powder. 

About two years ago sufficient data appeared to me to be avail- 
able in the records of the Naval Proving Ground for a revision 
of constants of this formula. Using this data, I worked out a 
formula, which has been found reliable for all densities of loading 
from 0.3 to 0.7, and is in many respects more elastic and con- 
venient than others now in use. 

The method was as follows: 

Record of a lot of powder fired in two guns with different 
chamber capacities, all other ballistic elements remaining con- 


stant— | 
Gun, Charge. Velocity. Chamber Capacity. 
A 300 lbs. 2EtOrnls Sk 16974 Cu. in. 
B 340. 2860 “‘ TAQZONM ae 
Then 
(s42)" (t49z0} aS (2360) (1) 
300/ \16974/ ~ \2510/’ 
and 
«x loga+t+y log b=log c. (2) 
Adopting the approximations of Sarrau in the general equa- 
tion * 
= fa \t at "Sty" (Wu)? 
V=4 (42) Pacer [1-8 oe (3) 


* NAvAL InstiTUTE, Vol. X, No. 1, page 167. 
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in which 
[ee 
y=}-2r, 
y=I—2yn. 
Then in (2) 


x (log a—2 log b) =log c—log b 


= log c—log b 
~ log a—2 log b° 


Solving, (1) gives 


w= O5) 
che 
T= -43e 


Substituting the value of r, in equation (3), we have 


1 4 fee's (Wu)? 
ie sore | W*C-148-18 te ea 


515 is sufficiently near a constant. 
Taking the nearest approximation of exponents gives 


atu (Wu)? | 
ae Aptis) —B 


in which 
#=charge in pounds. 
u=travel of shell in feet. 
W=weight of shell in pounds. 
S=chamber capacity in cubic inches. 
C=caliber in feet. 


Representing gun constants by 


ut 
“—~ PSC 
_ (Wu)} 
ie 


gives the working formula 
Vs Ao‘a[I i Be| ‘ 


The following results are fair samples of what this formula 
will do: 
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Powder, Fired in. Velocity Calculated Velocity Found, 
A Deel PPG Loe 1 a nae a oe 8735 2097 2100 
PRISE em OUa Schone anaes oe, 13. 35 2005 2000 
Demet U's cicrt me kes goss TAS 2687 2700 
Epa cot TUL Set 8745 2586 2600 
itera Ot Iv tet os. h6S 6740 2159 2150 
=|) lls SS Sto) iy Spe aera ee 4”50 2622 2600 
frie to Oth ee ein. 2nd 6750 2584 2600 
feet. 1o.- ot Pee gaes 5750 2683 2700 
Ree OAR ZOE aT Tae scton ie: 10" 30 2015 2000 
iad. CeAeelot an leon. 2 6750 2615 2600 
Ap eel Dna b O)840 og gromecwentice treet 6750 2586 2000 
DSS MWOLO eu. esis 5740 2328 2300 
BS, AUMIOtS2 Ot eA). Rte 5 4740 2005 2000 
Reais Daleotule ee ta. Ot oe 6750 2180 2181 
Te DD Ot ee Airco os 4B Val 2750 2740 


Having found the velocity formula accurate, a graphic method 
was sought to show relations between constants 4 and B and the 
web thickness of standard powders. 

Sarrau’s formula for maximum pressure: * 

P=Ke CWE (8). 
K=constant. 
a=variable depending on quickness of powder. 
®=weight of charge in pounds. 
W =weight of shell in pounds. 
s=density of powder. 
A=density of loading. 
C=caliber in feet. 


was found to agree reasonably well with experimental results for 
maximum pressures by gauges. With medium densities of load- 
ing variations were not more than 0.3 tons between calculated and 
experimental results in a large number of cases. 

Having found the value of Ka? for a number of powders from 
the firing records, the value a=1 was assumed for a particular 
powder and the values a, A and B plotted. Faired curves for 
these points are shown on the appended plate. The web thickness 
curve is for standard navy powder of 1910, multi-perforated grain. 
In using the formule, the black ignition charge is neglected, o 
being the weight of smokeless powder only. 


* NavAL INsTITUTE, Vol. X, No. I, page 142. 


534 SARRAU’S VELocITY FORMULA. 


While the approximations assumed may be open to criticism, 
the velocity formula has been particularly successful in predicting 
charges for unusual velocities and for new types of guns. The 
pressure formula is not considered sufficiently reliable for general 


use. 
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Us. NAVAL INSTITUTE, ANNAPOLIS,“MD: 


THE CEDUC VELOGITY FORMULA. 


By Proressor Puirip R. Atcrr, U. S. Navy. 


In connection with the modified Sarrau formule proposed by 
Mr. Patterson in the preceding article, it may be interesting to 
consider another semi-empirical formula which has been in use 
in the Bureau of Ordnance and at the Indian Head Proving 
Ground for several years past, and which gives remarkably ac- 
curate results. 

This formula, which was originally found in a series of articles 
in the Revue d’Artillerie,* where it was designated as Captain 
Le Duc’s semi-empirical formula, assumes the space velocity 
curve of a projectile in the gun to be a hyperbola whose equation 
is 

au 
ee pean 
a and b being constants, u the travel of the projectile and w its 
velocity. 

It will readily be seen that a is the value assumed by v when u 
becomes infinite, and that by varying the values of a and b the 
shape of the curve may be made either very flat or very much 
rounded so that it can represent the effect of either slow or quick 
powders. 

In order to determine the value of a, we have to consider that 
it is the velocity that the projectile would attain in a gun of 
infinite length, and that in such a case the muzzle energy of the 
projectile would equal the whole work the powder charge was 
capable of doing. 

If p is the pressure and w the volume of unit weight of a gas, 
and if m is the ratio of the specific heats of the gas, pu" remains 


* Théorie des affuts 4 Déformation. By J. Challéat, Capitaine d’artillerie. 
Revue d’artillerie, 1904 and 1905. 
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constant in adiabatic expansion, and the work done in expanding 
Ae ie 
adiabatically from volume v, to volume v, is i pdv. 
j ; 


Therefore we have 


pu=k. 
V2 Vo ve dy k I il 
Work =| pdv=k | Pos Pes m1 — 7.n—1 | > 

1 V1 wy U R—I1 Vz V2 | 
Cig th ge eo 
* ao 

k I 
Of sta = 
W = n—1 vee 1 


Hence, if we call the work done by one pound of gas in ex- 
panding from unit density (27.68 cu. in. per pound) to infinity the 
potential (E), we have 

Yeats I 
at 2768s 
And if the expansion is from any other density (A), to infinity, 


since eee the work done will be 


E= 


kB I k An-1 


aa Oe n—1 27. 68" 


= = FA-1, 
This work, multiplied by the weight of the powder charge (a) , 
2 
must equal the energy of the projectile (42 , and so we get 


The value of V2gE in foot second units, giving E its actual 
value of 653 foot-tons per pound, works out to be 9706, but this 
would not serve our purpose, which is to find a value in accord 
with experimental results. A large part of the energy of the 
powder is wasted in overcoming frictional resistances and in 
giving velocity to the charge itself; so that the empirical value of 
a is very much less than its value calculated as above. Actually 
the value 6857 f. s. suits our powder very well. 


As for the value of a , this may be taken as qs. 


BY 
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Since the other constant (b) is twice the travel to the point of 
maximum pressure, it must depend first of all upon the quickness 
of the powder, or, with any particular kind of powder, upon the 
dimensions of the grain. Then, as Sarrau has shown, it must be 
proportional to the initial air space, and, finally, it must be in- 
versely proportional to some power of the chamber volume and 
also to some power of the projectile weight, since increase of 
either of these diminishes the distance to the point of maximum 
pressure. 

Therefore, if s=chamber volume, 8=density of powder, 
A =density of loading, p= weight of projectile and 8 is a powder 
constant, we have 


= B Tgp F 
And, taking =8, y=2 for empirical values, and putting 8=1.56, 
this becomes 


b=B(1—.64A) oak 


To get the value of the pressure we differentiate the velocity 
formula, thus getting the acceleration of the projectile, and this, 
multiplied by the mass of the projectile and divided by the cross- 
sectional area of the bore (w), gives the effective pressure per 
unit area on the base of the shell. 


ee ae 
a ee 
dv ab du abv abu 
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po dv. pb vu 
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And the maximum pressure is found by putting v= © in this, 


thus getting 
2 


Pinae= 4 ee 2 


27 go 


To recapitulate, the Le Duc formule, in our units, are as 
follows: 
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Be is i 13 
a= Roya NS a5 (1) 
LTV One s\e 
HE eau DN (2) 
a OY 
= Fe (3) 
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sist Pe Rahs (4) 
gn ae 4 ‘ae ? a” . (5) 
27 yom” 


In all of which 


w=weight of charge in pounds. 

p=weight of projectile in pounds. 

A=density of loading. 

s=chamber volume in cubic inches. 

a=a constant whose value depends only on the chemical 
characteristics of the powder and may be taken 
as 6857 for the present U. S. Navy powder. 

B=a constant whose value (for any given kind of pow- 
der) depends only on the form and dimensions of 
the grain. 

v=velocity of projectile in f. s. 

u=travel of projectile in bore of gun in feet. 

w=cross-section of bore in square inches. 

g=acceleration of gravity in f. s. s. 

P=effective pressure on base of projectile in pounds 
per square inch. 

Pmazx=Maximum value of P. 


The commonest use of these formule is in the case where the 
velocity given by a certain charge in a given gun has been meas- 
ured. Knowing a, p, A and a, the value of a is calculated from 
(1). Then, knowing the value of v corresponding to the total 
travel in the bore, b is found from (3), and after that the values 
of v and P at any point can be calculated from (4) and the maxi- 
mum value of P from (5). Furthermore, b having been found, 
B can be calculated from (2) and then new values of a and b can 
be found corresponding to any desired values of w, p and A, and 
the velocities and pressures given under the new conditions found 
from (3), (4) and (5). 


net mean yee! 


12-IN. 50-CAL. GUN 
SPACE-VELOCITY CURVE 
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The diagrams show space-velocity and space-pressure curves in 
the 50-caliber 12-inch gun (w =328, p=870, v=2950 f. s. for 
u=42 feet) calculated in this manner. The value of b is 15.2 
feet and the maximum pressure 16.96 tons. 

It must be remembered that the pressures thus calculated are 
the effective pressures, so that to get the actual gas pressure at 
the base of the projectile it is necessary to add from 1 to 2 tons. 
per square inch during the first part of the travel and from .5 to 1 
ton per square inch near the muzzle. Moreover, the pressure at 
the bottom of the chamber, where the gauges measure it, is sup- 
posed to be from 15% to 20% greater than that at the base of the 
projectile. 

The following results will show how accurately these formule 
give muzzle velocities for different conditions of loading in one 
gun and for different lengths of gun using the same charge: 

6-inch Brown Wire-wound gun (using a value of B calculated 
from one round) : 


ra) V meas. Veal. 
32.60 1905 1812 
49.00 2500 2466 
58.33 2865 2847 
64.33 3100 3101 
65.33 3140 3144 
66.33 3180 3187 
67.33 3220 3230 
68.33 3260 3274 
68.83 3286 3206 


Three 6-inch guns of different lengths (using B as calculated 
from one gun): 


cA) V meas, V cal. 
30-caliber gun ...... 24.3 2210 2209 
Be-calibet Gull... 5 24.3 2320 2318 
4o-caliber gun ...... 24.3 2400 2403 


Two 8-inch cut-off guns (using B calculated from a whole 
gun): 


ze Gun with 14” cut-off. Gun with 128” cut-off. 
"4 V meas. Veal. V meas. Veal. 
35.5 1605 1606 1404 1427 
40.5 1752 1751 1538 1560 
43.0 1827 1822 1609 1625 
45.5 1897 1892 1683 1690 


48.0 1967 1962 1758 1755 
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These foregoing figures prove that the formula gives the effect- 
ive pressure near the muzzle with great accuracy, since otherwise 
it would not reproduce so closely the results obtained with dif- 
ferent lengths of bore. To show how calculated maximum pres- 
sures compare with gauge pressures the following example will 
suffice : ‘ 

6-inch, 40-caliber gun: 


é a B (cal.) Pmax Gonpmesh) Ve (gauge) 
22.5 2395 2.396 15:7; 1705 
24.0 2498 2.409 17.4 ; 19.6 
24.4 2516 2.459 17.9 20.1 
27.0 26004 2.476 2 24.5 
29.0 2848 2.396 247 26.3 
30.2 2940 2.340 260.0 29.0 


2.41 mean value 


When we come to the crucial test, however, and try to ascer- 
tain the results that a certain powder will give in a gun by using 
the value of 8 calculated from the results obtained in another gun 
(of different caliber ), we do not meet with complete success, as 
the following examples will show. 

to-inch, 30-caliber and 13-inch, 35-caliber guns (using B cal- 
culated from results given by same powder in an 8-inch, 45-caliber 
gun): 


10” gun. 18” gun. 
® V meas. V cal. re V meas. ee cal. 
80 1656 1655 180 IQII 1858 
95 1925 1857 190 1988 1923 
99 1986 IQ1O 200 2078 1988 
109 2149 2041 


Again, the mean value of 8 calculated from five rounds (using 
different weights of charge) in the 12-inch 45-caliber gun was 
5.98, while for the same powder in the 10-inch 4o-caliber gun the 
mean value from the rounds (with different weights of chatee) 
was 6.36. 

However, while these results show the formula not to be per- 
fect, it may at least be said to give fairly accurate results in even 
the worst cases, and its simplicity certainly commends it greatly. 
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POTENCY OF NAVAL BIOGRAPHIES. 


By Epcar Stanton Mac ay, A. M. 


History written exclusively from official records is about as 
interesting as a tree without foliage; and the mind that is con- 
fined to merely professional reading must develop a correspond- 
ing curtailment of its attractiveness. It must be within the easy 
recollection of every man of education that some of the books he 
has read proved to be excessively dry, in sharp contrast to others 
that commanded attention from start to finish. And, likewise, we 
recall men of learning and mark whom we have met who seemed 
to be almost repellent while others had developed a charming and 
alluring personality. 

Indeed, there have been conspicuous instances of literary works 
on which the author expended the best energy of his life (and 
in which conscientious and painstaking research had been made) 
which failed largely through lack of “attractiveness”; and we 
all can name men who devoted themselves, perhaps too faithfully, 
to their several vocations, who failed because their labors were 
not placed before their fellows in an interesting form. In short, 
it is a formula ‘that enforces acceptance more and more every 
day, that “intrinsic value is appreciated by the public according 
to the degree of human interest infused in it.” The sphere of 
intrinsic value is enlarged in proportion to the circle of people 
who can be interested in it. A tree, even when shorn of its foliage 
has intrinsic value, but when it develops leaves, blossoms and 
fruit, its value is greatly enhanced. And so a man may be an 
acknowledged expert in his trade or profession, but the value of 
his knowledge is multiplied in the ratio in which he makes it 
interesting not only to himself, but to others. 

In no instance is this formula more strikingly illustrated than 
in the career of our own navy. No sea force in the world has had 
a more commendable record (taken as a whole) than that of the 
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United States. Its history has been supremely interesting, often 
spectacular and, on occasions, dramatic. And yet, were these 
remarkable exploits written solely from official documents, they 
would be almost entirely deprived of their absorbing interest and 
thrilling episodes. It has been the naval bipgraphy, the narratives 
of eye-witnesses and the accounts of those indirectly, yet vitally, 
associated that give these official records their fructifying at- 
tractiveness. 

In almost every instance the reports of our early commanding 
officers in sea fights have been noted for their modesty, brevity 
and meagerness of detail. In the Revolution many of these re- 
ports were made verbally so that their exact form is lost. To 
many of those rugged, hardy sons of the sea (to whom we are 
indebted for some of the most creditable victories in our history) 
literary work of any kind was a distasteful drudgery. We can 
the better understand this when we remember the lack of accom- 
modation for such work aboard ship and that the implements for 
writing in those days were in a crude and decidedly cumbersome 
stage of development. It was a time when ashes from the ship’s 
galley (the only fire maintained aboard) took the place of the 
modern blotting paper. In fact, with many privateersmen (who, 
toward the close of that struggle, formed the only considerable 
sea force we had) writing was a neglected art and in some in- 
stances never acquired. In view of these facts it is not strange 
that these early official reports were scant in documentary detail. 

One of the most brilliant naval victories fought under the 
American flag (a victory that, at the time caused the British pub- 
lic great distress) was officially reported by Oliver Hazard Perry 
with scarcely more than “ We have met the enemy and they are 
ours—two ships, two brigs one schooner and one sloop,” his sup- 
plementary reports being largely devoid of material most inter- 
esting to the public. Were it not for the biographies of those 
taking part in the battle of Lake Erie and for the records left 
by those intimate with the subject, one of the most glorious 
achievements of Americans on water would have remained almost 
a blank. Thomas Macdonough’s report of his equally momentous 
victory was similarly brief: 


The Almighty has been pleased to grant us a signal victory on Lake 
Champlain in the capture of one frigate, one brig and two sloops-of-war 
of the enemy. 
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Nearly all the official reports of our naval commanders in this 
second war with Great Britain are a scanty recital of merely the 
main data. Had it not been for that most valuable and interesting 
biography written by David Porter, much of the romance of the 
Essex's two-years’ cruise in the Pacific would have been lost. It 
was left to the biographies of Porter, Farragut (who served as 
a midshipman in the frigate) and others to round out the full 
glory of that remarkable achievement. 

During the Civil War the official reports of our naval com- 
manders (owing to new regulations) were more replete; but, 
even then, it was left to the charming personal narratives of 
Foxhall Alexander Parker, Thomas Holdup Stevens, James Ed- 
ward Jouett and other participants, to bring out the dazzling 
brilliancy of Farragut’s fight in Mobile Bay. Other naval actions 
in that internecine strife would have failed of proper apprecia- 
tion by the public had it not been for side-lights thrown on them 
by contemporaneous writers, surviving participants, newspaper 
correspondents and other witnesses. 

Many of the most cherished mottoes in American folk-lore 
have been preserved solely through the medium of biographies, 
private diaries and paralleling narratives. It was John Paul 
Jones who inscribed in his journal “I have not yet begun to 
fight.” It was from the testimony of by-standers that we learn of 
James Lawrence’s immortal words “ Don’t give up the ship ”— 
a motto that hovered over Perry’s flagship on Lake Erie and 
piloted American naval prowess to one of its greatest victories. 
It was through a personal narrative that we learned of Farragut’s 
vehement ‘“ Damn the torpedoes” at the time of the Civil War, 
while Dewey’s “ You may fire when you are ready, Gridley,’ at 
Manila, and Philip’s “ Don’t cheer men, those poor devils are 
dying,” at Santiago de Cuba in the Spanish War also are recorded 
in personal narratives. 

Possibly the most striking example of the potency of biography 
is had in the incomplete perspective that is found in the history 
of our maritime operations in the Revolution. In all the popular 
accounts of those stirring activities the exploits of John Paul 
Jones dominate—largely because he wrote such an interesting 
and complete account of the part he took in securing American 
independence. It is far from the purpose. of the writer of this 
article to in the least disparage the value or brilliancy of the 
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services rendered by this great commander. His career was ex- 
traordinary and merits all the praise that is given to it. 

But there were other naval officers in the Revolution whose 
exploits fairly rival some of those of Jones and there were other 
maritime ventures entered upon which compare favorably with 
his greatest achievement—but which are not so well known to 
history because those participating did not preserve their per- 
sonal accounts of these operations. Jones not only was one of the 
most extraordinary naval officers of his day, but he possessed a 
literary gift equally remarkable. It is doubtful if there was any 
commanding officer of that period as cultivated in the art of 
letters as John Paul Jones. Indeed, it might well be discussed 
whether or not his triumphs in biography did not fairly rival his 
exploits in war. Considering the neglect, and even contempt in 
too many cases, with which the art of writing was held by most 
of the burly “ sea-dogs ” of that day, we cannot too much admire 
Jones’s success in what must have been almost insurmountable 
difficulties in acquiring a facility in expressing thought on paper. 

Jones’s letters to Lady Selkirk, when he returned the family 
plate taken from Earl Selkirk’s country seat by some of the Ran- 
gers men, compare fayorably with the best types of the somewhat 
florid style affected by gentlemen in those days. Jones’s narra- 
tives of the part he took in hoisting ‘“‘ the first American” flag 
on a regularly commissioned Yankee war craft, his story of the 
expedition to the Bahamas, the action with the Glasgow, his ad- 
ventures in the Providence, his remarkable cruise in the Ranger 
and, most important of all, his extraordinary action with the 
Serapis, are most complete and satisfactory; in short, an ideal 
account of what naval officers ought to give of the part they take 
in events of national interest. 

With such reliable and valuable information at hand, it is no 
wonder that historians have given Jones a dominating place in 
the maritime operations of the Revolution; more especially when 
we remember that scarcely is there one of the other American 
naval officers of this period who preserved in writing the part he 
or his ship took in our struggle for independence on the high seas. 
Jones, without question, performed deeds of valor (ay, a series 
of them) which justly entitle him to the prominence he enjoys in 
the naval campaigns of the Revolution; but there were other 
deeds of valor and other expeditions fairly rivalling his in this 


(- 
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same period which are scarcely known because there have been no 
biographical or, in fact, any record made of them save the merest 
mention in the current literature of the day. 

Jones’s descent on the town of Whitehaven, England, was bold 
and, in view of the burning of the American towns of Norfolk 
and Falmouth (now Portland) and other places by the British, 
justifiable. But equally bold and perhaps even more successful 
in the attainment of its main objective, was the capture of Hamil- 
ton, the principal town in Bermuda, with its fort by a party of 
American sailors and the seizure and transportation to Phila- 
delphia of its store of powder and military supplies at the out- 
break of the Revolution—just at a time when our land forces 


- most needed arms and ammunition. In his escape from pursuing 


British war ships (while in command of the Providence): Jones 
displayed a seamanship that was seldom equalled and never sur- 
passed in his day. Extraordinary skill in seamanship also was 
displayed by John Barry and some other naval officers in our navy 
in this war which called*forth praise even from the enemy. 

There is no page in naval history more magnificent than that 
which deals with Jones’s superb audacity in attacking the formi- 
dable Serapis within sight of the English coast, while in command 
of a motley crew in a broken down merchant ship. Yet, had 
adequate biographies or personal narratives been preserved to 
us we would find an equal to Jones’s supreme daring in the 
attack on the British 64-gun ship-of-the-line Yarmouth, Captain 
Nicholas Vincent, by the American 32-gun frigate Randolph, 
Captain Nicholas Biddle, just east of Barbadoes, March 7, 1778, 
more than a year before Jones’s attack on the Serapis. 

On sighting the Yarmouth, Biddle signaled the four armed 
vessels, cruising in his company, to make all sail in escape while 
he covered their retreat by boldly advancing to attack the huge 
line of battleship single-handed. Had not Biddle’s heroic sacri- 
fice been fully confirmed by the English themselves, question 
might be raised as to its accuracy in some details—on account of 
their extraordinary nature. But British records have it as 
follows: 

On the 7th of March, at 5 a. m, the 64-gun ship Yarmouth, Captain 
Nicholas Vincent, cruising eastward of Barbadoes, got in sight of a 
squadron of six sails, consisting of two ships, three brigs and a schooner. 


The Yarmouth made sail to close on the strangers and at 9 a. m. was near 
enough to hail the largest, which proved to be the American 32-gun 
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frigate Randolph, Captain Nicholas Biddle. The Randolph immedi- 
ately hoisted her colors and fired a broadside at the Yarmouth, which, 
being returned, a running fight of an hour’s duration ensued, when the 
Randolph blew up. The Yarmouth being to windward, fortunately es- 
caped being involved in the catastrophe, but several pieces of the burning 
wreck fell on her decks. An American ensign, rolled up, was blown upon 
the Yarmouth’s forecastle not singed. The temerity of Captain Biddle in 
thus engaging a ship so much superior to his own deserved a better fate. 
_... On the 12th the Yarmouth fell in with a piece of wreck of the 
Randolph on which were found four men, part of the crew of the ill- 
starred ship. The poor fellows had been on the wreck four days and: had 
subsisted on rain water which had been imbibed by a piece of blanket which 
they had picked up. With these exceptions, all hands perished. 


What a chapter of mortal heroism, that will never be recorded, 
is contained in these few words. 

For sixty agonizing minutes the 315 men in the American frigate 
maintained their fight against hopeless odds—and only four came 
out alive. A famous poem was written on the “ Charge of the 
Six Hundred” at Balaklava, more than half of whom survived 
that desperate attack. What could not be written of the 315 men 
who, with calm deliberation, advanced to certain death and for an 
hour struggled against a pitiless fate—and it was the merest 
chance that 98 instead of 100 per cent of their numbers perished 
—Jjust to save their consorts from capture. 

The other vessels of the squadron were pursued, but owing to 
the delay caused by Biddle’s sacrifice the Yarmouth was unable 
to overtake them. It is evident that the four survivors did not 
commit their experiences or that of their dead shipmates to 
paper, else what deeds of heroism would have been left to us, 
what descriptions of slaughtered gun crews which were promptly 
replaced by those still alive, what revolting scenes must have 
been witnessed in the cock-pit, what returns to duty after leaving 
the surgeon’s table, what shouts of encouragements Biddle and 
his officers gave to the men as they struggled with the heavy can- 
non with rapidly decreasing numbers. Regrettable, indeed, it is 
that these four survivors did not leave some record of this scene 
of supreme heroism. 

But even more audacious than his attack on the Baltic fleet was 
Jones’s plan to capture Liverpool, England. His purpose was to 
fit out a squadron in a French port, take aboard 650 of the king’s 
dragoons and soldiers under the command of Lafayette, make 
directly for the Mersey and after having laid that great shipping 
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center in ashes or under ransom, return to France before a 
sufficient force could be collected to intercept him. Before this 
plan could be perfected, Lafayette was ordered to command one 
of the king’s regiments in another service. Thus we see, that by 
means of Jones’s invaluable diary, we learn even of projected 
enterprises. 

But while the attempt on Liverpool fell through there was an 
American expedition undertaken on a much larger scale which, 
although resulting disastrously, was most commendable in its 
effort and which undoubtedly brought out many acts of individual 
heroism which have been lost to us because of the failure of those 
participating to record them. This expedition was that against 
the fortifications the British had erected near the mouth of the 
Penobscot with a view to establishing a naval base nearer to the 
rebelling colonists. The New Englanders sent an expedition of 
1500 soldiers under General Solomon Lovell in thirteen privateers 
and transports against this place under the convoy of three Con- 
tinental cruisers which were commanded by Captain Dudley 
Saltonstall. The expedition arrived off the fortification on July 
25, 1779, but, owing to the formidable character of the works, 
could make. little headway. On August 13 a powerful British 
fleet, under Sir George Collier, appeared and dispersed the 
Americans, 

Although the general outcome of this enterprise was unfortu- 
nate for the Americans there were many heroic episodes con- 
nected with it which reflect the highest credit on our colors. 
These interesting details have been lost because they were not 
preserved in writing or because those written records have be- 
come scattered and difficult of access. 

And there are other instances of conspicuous service rendered 
by our maritime forces of the Revolution which must forever re- 
main a blank because of meagerness of records. Nowhere does 
the potency of naval biography appear with greater force than 
in the case of Moses Brown who commanded the heavily armed 
privateer General Arnold which, in 1779, fought two severe ac- 
tions off the eastern Atlantic of which there is not even the 
merest reference in our naval histories or official records. At 
that time many of our privateers were called upon for govern- 
ment service and, in fact, were the only considerable sea force 
we then had. As a large number of them were commanded by 
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navy officers or by men who afterward entered the regular ser- 
vice, they can properly be cited as an integral part of the navy of 
the Revolution. 

In the first action, that with the English letter of marque 
Gregson of Liverpool carrying 20 guns and 180 men, the enemy 
had 18 killed and a proportionate number wounded after a des- 
perate action of “two hours and fifteen minutes.” The second 
battle was with the British 16-gun privateer Nanny which, al- 
though of inferior force, made a magnificent fight—actually sink- 
ing alongside the General Arnold, her people scarcely having time 
to man their boats. 

These sea fights have been preserved to history solely through 
naval biography. Brown’s autobiography was not discovered 
until many years after his death. It was found at a distant point 
in Maine and is now preserved by a historical society. Brown’s 
account is fully corroborated by the journal of Thomas Greele 
(who was sailing-master in the General Arnold) and by the 
‘ Narrative of Ignatius Webber,” a prize-master in the same ship. 
These biographical records have recently been unearthed and 
together with the official report of the English commander of the 
Nanny, form one of the completest and most satisfactory accounts 
of any sea battle fought in the Revolution. 

That there were some sea fights in the Revolution of which 
every official record is lost is shown in the case of (presumably) 
the Massachusetts cruiser Mars, Captain Simeon Samson. The 
only record of this action is found in the head-stone of a grave 
in a private burial ground in Rochester Center, in the south- 
western corner of Plymouth County, Mass. It reads as follows: 

Lieut. Nathan Haskell, fell in an engagement in latitude 47 & 18 N. on 
the coast of France ye 9th Sept. 1780, in the 20th Year of his age. 

Persistent research reveals the fact that this Haskell was a 
“lieutenant of marines, ship Mars, commanded by Capt. Simeon 
Samson ; list of officers of State navy; commissioned July 21, 
1780.” This record was found in the Massachusetts archives of 
the Revolution and another entry in the same records refers to 
Haskell as “lieutenant of marines, ship Mars, commanded by 
Capt. Simeon Samson; engaged June 5, 1780, discharged Sep- 
tember 9, 1780 [the date of the battle]; served three months 
four days. Reported entitled to share in brig Tyrall, if made a 
prize, also reported deceased. Roll dated Boston.” There can be 


PoreNcy oF NAvAL BIOGRAPHIES. 549 


no doubt that the Mars, commanded by Simeon Samson, had an — 
action off the port of Nantes, France, on September 9, 1780, but 
all details seem to have been irrevocably lost. 

Haskell came from a distinguished New England family, one 
of his ancestors being Roger Haskell, of Salem, whose son, Mark, 
came to Rochester in 1692 to avoid serving on a jury in a witch- 
craft trial. Lieutenant Haskell’s brother, Elnathan, born Sep- 
tember 4, 1755, was a major of artillery in the Continental Army 
during the Revolution and, while an aide to Washington, had 
occasion to visit Mount Vernon—sometimes remaining there sev- 
eral days. Major Haskell’s face appears in Trumbull’s painting of 
“ Burgoyne’s Surrender,” which is preserved in the Capitol at 
Washington. : 

We have another instance of a sea fight in the Revolution 
which recently has been rescued from oblivion through persistent 
research—the action being especially valuable to the student of 
naval warfare on account of its being, probably, the first instance 
in this war in which the new gun, known as the “ carronade,” 
was used in real service. Hitherto armed craft had been supplied 
with the long-range gun, but about this time a gun was manu- 
factured at Carron, Scotland, which, although not having such a 
long range, had far greater “ smashing power,” and in this action 
“threw the privateer’s people into the utmost astonishment.” 
The Scotchmen’s interest in this first actual test of their new gun 
is apparent. 

This action was between the American privateer Skyrocket and 
the Scotch letter of marque Sharp, commanded by Archibald 
Bogg. The only official record we have of the Skyrocket is in 
Emmons’s Statistical History of our navy which merely notes 
the craft as a “brig, 16 guns, 120 men, commanded by Burke, 
commissioned from Massachusetts in 1779; probably overrated in 
guns and men.” Nowhere does it appear that this vessel engaged 
in a severe action in the enemy’s home waters in March, 1779. 

Through the kind assistance of Prof. Alexander Anderson, of 
the University of Edinburgh, Scotland, and Dr. Hew Morrison, 
librarian of the Edinburgh Public Library, the writer recently 
was able to secure a copy of a letter from Captain Bogg describ- 
ing the fight and also a comment on the letter which was printed 
in an Edinburgh newspaper under date of April 16, 1779. As it 
is entirely new material bearing on the history of our maritime 
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forces in the Revolution it is given in full so that it may be pre- 
served in the INSTITUTE PROCEEDINGS. 

It appears that the Sharp was owned in Glasgow and was 
bound on a voyage to Jamaica, but before clearing the Irish coast 
she fell in with the Yankee privateersman. The latter is dated 
“off the harbour of Corke, the 27th March, 1779,” and it reads 
as follows: 


On the 17th, being a little to the westward of Tulker, a cutter privateer 
passed the Sharp, she dogged us till the 18th at night when she attempted 
to board us. I hailed her with a broadside, which made her crew cry out 
in a most horrible manner, but did not understand what was said. She 
immediately sheered off and I saw no more of her. 

On the 24th, standing off from the Old Head of Kinsale [County Cork, 
Ireland], made a sail ahead, steering to the westward, which at 2 p. m. 
weathered the Sharp at some distance, till she got upon her quarter, then 
wore ship and crowding all sail, came up with us a little after four, and 
hailed without showing any colors on either side. I hailed her, “from 
whence’? was answered from America; upon which I hoisted our colors 
and gave her a broadside; she then displayed the thirteen stripes and 
returned it smartly. The Sharp gave battle four glasses [two hours | 
when the privateer thought proper to sheer off, crowding all sail. I gave 
chase, but was soon left astern. She was ship-rigged, mounting twenty 
carriage guns, swivels and small arms. 

The Sharp had one man, David M’Ewan, killed, not another touched, 
and all in high spirits. The sails and rigging being muck cut, I made sail 
for Corke with an intention to rest there; but, when off the harbor, I fell 
in with the Blagrove, Mermaid, Hope, Jamaica, and some others, bound 
to the West Indies, with whom I mean to proceed on my voyage, being 
happy in having joined them. 


The news item continues: 


On receipt of the above, the underwriters at Glasgow, on ship and cargo, 
subscribed a genteel sum to be presented to Captain Bogg for his spirited 
behavior, in beating off so much superior a force, and also to give a 
present to the family of the man killed. The Sharp was armed with 14 
carriage guns, six of them 12-pounder carronades, 6 swivels, and 25 men. 
the Betsey [commanded by], M’Arthur, from Clyde to Oporto, is taken 
by the Skyrocket privateer. Capt. M’Arthur is arrived at Greenock, and 
reports that it was the Skyrocket that engaged the Sharp (he being a 
prisoner on board during the engagement), and that the weight of the 
Sharp's metal, together with the quickness of firing, particularly of the 
carronades (short guns of a new construction made at Carron) threw 
the privateer’s people into the utmost astonishment, the first shot that 
was fired killing two men and cutting the sails and rigging in a terrible 
manner; and that the execution on board the privateer was such that they 
would have struck to the Sharp, had she been able to come up with them. 


Potency oF NAvaAL BIoGRAPHIES. 551 


The Leveller, privateer, Capt. Campbell of Glasgow, was taken about 
the 28th ult. by the Monsieur, a frigate of 44 guns and 350 men. The 
Leveller sailed from Corke but two days before he was taken. 

Thus we see from this record, brought before the American 
public more than a century and a quarter after its publication in 
Scotland, that an American armed ship which, in our records, is 
not credited with having accomplished anything in the cause of 
independence, at least took one prize (the Betsey), had a san- 
guinary action with the Sharp off the enemy’s coast and ren- 
dered the master of the Sharp “ happy in having joined ” consorts 
on his voyage to the West Indies. 

The Monsieur mentioned in this account as having captured the 
Leveller, undoubtedly was the French privateer of that name 
which shortly afterward joined the squadron under John Paul 
Jones. At least, we know that there was such a craft in these 
waters about that time. According to this account the Leveller 
was captured on February 28 and we know that on August 14 
following Jones sailed from L’Orient, “this time accompanied 
by the French privateers Monsieur and Granville.” 

But a still broader illustration of the potency of biography and 
individual narrative is had in the uniform neglect with which the 
general histories of the United States treat the conspicuous ser- 
vices rendered by our sea forces not only in the cause of inde- 
pendence, but in the War of 1812. In reading these histories 
one is almost led to believe that the fighting on water, as compared 
with the operations on land, was inconsequential; yet a few 
salient facts will show that the maritime aspect of that struggle 
was most serious and, from the English point of view, quite as 
important as the land view. 

In the course of the Revolution, America had 856 regularly 
equipped and commissioned armed vessels, mounting more than 
14,000 cannon and manned by fully 12,000 splendidly officered, 
trained and accoutred men—men who were in no sense “ raw 
militia,’ “poorly. equipped, indifferently disciplined and inade- 
quately armed,” but the most skilful and experienced seamen in 
the world. These men captured nearly 800 British vessels and 
made prisoners of more than 16,000 English sailors—and it was 
right here that England was touched to the quick. She could 
replace her German mercenaries in America by hiring more, but 
she could not replace her seamen. Our land forces in the Revo- 
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lution made about 22,000 prisoners, but the capture of 16,000 
British sailors by our sea forces struck a telling blow at the 
English ministry. 

Not only did our tars capture British sailors, but they made 
prisoners of soldiers as well. The Massachusetts cruiser Lee 
captured 300 British troops with their colonel in two transports, 
the Andrea Doria, 200 Highlanders and 20 officers of the 7Ist 
Regiment, John Burroughs Hopkins’s squadron of 24 army ofh- 
cers, the privateer Mars, 214 Hessians, the privateer Massachu- 
setts, a company of dragoons, the privateer Tyrannicide, 63 
Hessian chasseurs, the privateer Vengeance, 1 colonel, 4 lieu- 
tenant-colonels and 3 majors, and the privateer Warren, 100 
soldiers; making about 1000 of the enemy’s troops taken by our 
sea forces. 

But even more extraordinary than this was the manner in 
which our marine carried the war into the enemy’s country. 
They swept British commerce from the West Indies and reduced 
some of the English settlements on those islands to the verge of 
starvation. They hovered around the British isles, preventing the 
great fair at Chester, rendering it unsafe for peers of the realm 
to remain at their coast-side country seats, they threw Edinburgh 
into alarm and actually set foot on English soil—arms in hand. 

The astounding audacity of our sailors in carrying the war 
into the very chops of the English Channel is well illustrated in 
the following letter written in 1778 by an Englishman: 

An American privateer of 12 guns came into this road | Guernsey, 
Channel Islands] yesterday morning, tacked about on the firing of the 
guns from the Castle, and just off the island took a large brig bound for 
this port, which they have since carried into Cherbourg. She had the 
impudence to send her boat in the dusk of the evening to a little island 
off here called Jetto and unluckily carried off the lieutenant of Northley’s 


Independent Company here with the adjutant who were shooting rabbits 
for their diversion. The brig they took is valued at seven thousand 


pounds. 

Another Englishman, writing from Grenada in the West Indies, 
April 18, 1777, says: “Everything continues excessively dear 
here and we are happy if we can get anything for money by 
reason of the quantity of vessels that are taken by American 
privateers. A fleet of vessels came from Ireland a few days ago. 
From 60 vessels that departed from Ireland not above 25 arrived 
in this and neighboring islands, the others (it is thought) being 
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all taken by the American privateers. God knows if this Ameri- 
can war continues much longer we shall all die with hunger. 
There was a Guineaman that came from Africa with 450 negroes, 
some thousand weight of gold dust and a great many elephant 
teeth ; the whole cargo being computed to be worth 20,000 pounds 
sterling, taken by an American privateer, a brig mounting 14 
cannon, a few days ago.’ These valuable items of history have 
been preserved to us solely through biographical records. 

The all-influential English merchant could hear of reverses 
to British troops in the far off wilds of America with complacency, 
because more troops could be sent out just so long as the stock 
of mercenaries lasted; but when it came to a direct blow at his 
pocket in the loss of his ships, cargoes and seamen he took a 
more serious view of the war. The British public could express 
impotent disapproval of the policy of burning American towns 
as a means of coercion, but this disapproval became really effect- 
ive with the ministry when they realized that their own cities and 
towns were placed in the same danger. 

In the second war with Great Britain we find an even greater 
disproportionment in favor of our sea forces. In that struggle 
we had 540 regularly commission-armed craft afloat, manned 
by more than 10,000 well-disciplined men, carrying 3449 heavy 
cannon and making prizes of no fewer than 1300 of the enemy’s 
ships, together with 25,000 prisoners. Our land forces in this 
war did not make more than 6000 prisoners. 

It was the vivid recollection of what American sea power had 
accomplished in the Revolution that made intelligent Englishmen 
hesitate to enter upon a second conflict with their transatlantic 
cousins. The London Statesman in 1812 ably summed up the 
situation as follows: 

Every one must recollect what they [American war craft] did in the 
latter part of the American war. The books at Lloyd’s will recount it and 
the rate of assurances at that time will clearly prove what their diminu- 
tive strength was able to effect in the face of our navy and when nearly 
one hundred pennants were flying on their coast. Were we able to prevent 
their going in and out, or stop them from taking our trade and our store- 
ships, even in sight of our own garrisons? Besides, were they not in the 
English and Irish Channels picking up our homeward-bound trade, send- 
ing their prizes into French and Spanish ports, to the great terror and 
annoyance of our merchants and ship-owners. 


These are facts which can be traced to a period when America was in 
her infancy, without ships, without money, and at a time when our navy 


554 PoreNncy oF NAvAL BIOGRAPHIES. 


was not much less in strength than at present. The Americans will be 
found to be a different sort of enemy by sea than the French. They 
possess nautical knowledge with equal enterprise to ourselves. They will 
be found attempting deeds which a Frenchman would never think of, 
and they will have all the ports of our enemy open in which they can 
make good their retreat with their booty. In a predatory war on commerce 
Great Britain would have more to lose than to gain because the Amer- 
icans would retire within themselves, having everything they want for 
supplies, and what foreign commerce they might have would be carried 
on in fast-sailing, armed vessels, which, as heretofore, would be able to 
fight or run as best suited their force or inclination. 


If it be true, then, that historians have systematically neglected 
reference to our sea forces in the Revolution and in the War of 
1812, the question naturally rises, “Why?” The answer may 
be had in the fact that operations on land were more fully 
“written up” in biographies, personal narratives and in the 
current publications of the day. Our land forces in these two 
wars (and, in fact, in every war) were, to an appreciable extent, 
made up of men from all callings in life, including many pro- 
fessional men, such as lawyers, physicians and even clergymen— 
and last, but not the least, men engaged in literary vocations 
such as publishing and periodical work. It is not to be denied 
that the plane of general education was higher in our land forces, 
in these early days, than in the maritime branch. These army men 
wrote graphic letters to relatives and friends at home or to some 
periodical, of the stirring events which they witnessed and in 
which they shared. These descriptions, to a large extent found 
their way in print and were thus preserved. Many of the army 
men, on their return from the front, wrote biographies which 
gave interesting and valuable information to historians. 

With our sea forces it was much different. Instances of pro- 
fessional men or men of broad education shipping before the mast 
were rare and their experiences on the “unkind sea’’ were so 
distressing, in most instances, that they seem not to have cared 
much about perpetuating them on paper. Even among the 
officers, although concededly the most skilful men in their par- 
ticular lines, who manned our ships there was a general neglect 
of broader education. These blunt, rough-and-ready sea dogs 
fell into the spirit of that day which was “every man should 
stick to his trade.” They possessed nautical knowledge and a 
mastery of seamanship which none could surpass. That was 
their “trade.” They were past masters of it and were content 
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to relegate “fine letter writing” and “polite maneuvers,” to 
“landlubbers ” and “ dancing masters.” 

Another element entering into the neglect of our sea forces by 
historians was the complete divorce of the naval service from 
politics, due, no doubt, largely to the fact that navy men often 
were compelled to be absent from their native land on pro- 
tracted cruises and so lost their vote. A “ war record” acquired 
on the high seas never was a very successful asset for political 
aspirations in the early days of the United States. On. the other 
hand, such records in the army proved of the greatest value with 
the result that every little action or great action with which 
“the candidate”? had been connected (even most remotely) has 
been systematically paraded and emblazoned before the people 
until they simply could not help being well informed (and pos- 
sibly over informed) on the subject. At all events, we may 
assume, that every creditable feature of the action or actions in 
which “ the candidate ”’ was connected was thoroughly impressed 
on the public mind—in the “ full abundance of its merits.” 

It is through these influences that every creditable action in 
which our land forces was engaged in the Revolution and in the 
War of 1812 has been impressed on the reading public at its 
fullest value while the several disasters and other reverses that 
befell our armies have been glossed over. With our sea forces 
the supporting machinery of “campaign literature” has been 
almost entirely lacking, which, together with the aforementioned 
distaste of Jack Tar for literary work in general, have left the 
brilliant exploits of our sea forces in these two wars sadly ob- 
scured so far as the reading public is concerned. 

A concrete instance or so will illustrate this more forcibly. 
Scarcely was there a land battle or skirmish fought in the Revo- 
lution or in the War of 1812, in which the Americans were in 
any way bettered, which has not been perpetuated in memory by 
some geographical point or some State, municipal or village 
boundary being named after it. Yet where in the whole of the 
United States to-day is to be found “ Bonhomme Richard 
Square?” England named its most conspicuous land mark 
“Trafalgar Square” and the Bonhomme Richard-Serapis fight 
was to America in 1779 what Trafalgar was to Great Britain a 
quarter of a century later. How many “ Ranger ” counties, towns, 
streets or parks are there in the United States to-day to com- 
memorate one of the most audacious and successful sloop-of-war 
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actions in the world’s history? Every educated American has 
heard of the battle of Lexington where fewer than ten of the 
patriots were killed as opposed to none on the part of the enemy; 
of the capture of Stony Point with its garrison of 543 men; of 
Ticonderoga, manned by 50 Englishmen, and of the battle of 
Trenton, where Washington made 1000 prisoners; but how many 
have heard of the capture of 300 British soldiers by our little 
cruiser Lee, of a company of dragoons by the privateer Massa- 
chusetts, of 200 Highlanders by our Andrea Doria, and of 100 
soldiers by the privateer Warren? And, of course, our educated 
public could not be expected to know of such brilliant fights as 
the General Arnold engaged in, or that took place on “ Septem- 
ber 9, 1780,” and of other undoubted actions, when the ever-to- 
be-lamented paucity of our naval biographies scarcely reveal these 
achievements even to the most diligent researcher. 

In the light of these facts, there can be no question of the great 
value and charm of naval biographies. They are the blossoms, 
the leaves and the fruit which make the tree of history not only 
valuable, but attractive. From the nature of the case only the 
more important features of these personal narratives can be used 
in historical writings and the reader who would enjoy in the 
fullest degree the fascination and romance, the sunshine and 
shadow, the pathos and tragedy of the militant seaman must ex- 
tend his perusal far beyond the pages of set records and delve 
in the scattered accounts of those who personally took part in 
shaping the glorious career of our sea power. 

There is a charm, a revelation of character, an opening ot the 
inner lives of great sea warriors in these autographical works 
that cannot be found elsewhere. Possibly there was not a stricter 
disciplinarian in the Royal Navy at the time of the War of 1812 
than Philip Bowes Vere Broke. So stern was he that his men 
had come to believe that he was devoid of human emotion; yet, 
when he fell unconscious from a desperate wound on the deck of 
the Chesapeake, covered with his own blood, his attendants, on 
loosening his clothing, found a small blue silk case suspended 
around his neck. It contained a lock of his wife’s hair. Only a 
few minutes before this, Broke was calling on his crew to “ kill 
the men; kill the men!” while Lawrence (who had but recently 
taken a tender adieu of his young wife) was lying mortally 
wounded, only a few feet away from Broke, urging his men to 
“ Peacock them; Peacock them! ” 
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On the night before the great battle of Mobile Bay, Farragut 
descended into the privacy of his cabin and wrote to his wife: 
“T am going into Mobile in the morning if God is my leader, as 
I hope he is, and in him I place my trust. If he thinks it is the 
place for me to die, I am ready to submit to his will. God bless 
and preserve you if anything should happen to me.” On the same 
night Chief Engineer John Faron, of the monitor Tecumseh, re- 
ceived a letter from his young wife in New York. Early in the 
great battle that took place on the following day the Tecumseh 
was sunk by a torpedo, carrying down with her 93 of her 114 
men. When divers examined the wreck a week later they found 
Faron standing with one hand grasping the revolving bar of the 
turret engine and in the other this letter which his sightless 
eyes still seemed to be reading. 

Such incidents as these, which are to be found only in personal 
narratives, serve to relieve war of some of its horrors and to show 
that men trained to take the lives of their fellows have fully as 
much of the human side in their natures as any other class. Such 
incidents bring the militant seamen in closer touch with his 
brother on shore. 

It is in the perusal of these personal narratives that we find 
some of the most thrilling episodes of sea life. Early in 1805 
our ship America (afterward famous as a privateer in the War 
of 1812) visited Mocha in the Red Sea and we get some idea of 
the dangers to navigators, peculiar to those days, from the records 
left by Benjamin Crowninshield, Jr., who commanded the ship. 
Under date of January 21 he writes: 

Completed our lading at this place which consisted of 2291 bags of 
coffee, a quantity of gum-arabic, hides, goat skins and sienna. At 8 a. m. 
stood for the Abyssinian shore, having on board Mr. Pringle, the English 
consul, a passenger to Aden. 

Jan. 31st. Anchored abreast the Back Bay at Aden. 

Feb. 7th. Stood to sea; anchored in Macalla Roads in 13 fathoms within 
pistol shot of the shore. Here we learned that Mr. Pringle had taken 
passage for England at Aden in the Alert, a very fine ship from Calcutta; 
and that the Arabs [sailors] has risen upon her, had murdered the cap- 
tain and fifteen men and had carried the ship into Calcutta. 

Feb. 21st. At 6 p. m. an Arab, who is going passenger with us to the 
Isle of Bourbon came off from the shore. He advises us to put to sea 
immediately as the Dolah would fire upon us this night; his excuse being 
that we had furnished Mr. Pringle with cannon and powder. At 8 p. m. 
weighed anchor with as little noise as possible and went to sea. 


’ 
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Forty-four years after this we find, in a private record, that — 
Calcutta is again mentioned in one of the great tragedies of the 
sea. In his diary, kept during his cruise around the world in 
1857-’59, the late Rear-Admiral Stephen Decatur Trenchard has 
preserved a graphic account of the burning of the British troop 
ship Sarah Sands, an iron screw steamer bound for Calcutta, hav- 
ing on board 400 soldiers besides a number of women and children. 
Trenchard’s account, which is taken from an eye witness, is as 


follows: 

On Wednesday, the 11th inst., one of the most fearful experiences of 
fire ever experienced by man broke out in the after-hold of the ship at 
4.15 p. m. I was in my cabin dressing for dinner when I heard consider- 
able bustle outside and, on going into the saloon saw smoke issuing from 
one of the cabins on the port side. The fearful reality then flashed upon 
me that the ship was on fire. On my way to the deck I met Major Brett, 
who ordered the ammunition to be cleared out of the magazine, which was 
immediately attended to. The whole of the boats were ordered to be 
lowered, the ladies were put into the port life-boats and they stood out 
from the ship. So sudden and rapid was this awful fire that those amongst 
us who had their wives on board had not time to take leave of them, for 
all that is dear to the soldier must be sacrificed to the call of duty and 
his country’s honor. I accordingly rushed into the magazine and superin- 
tended the getting up of the powder, which was soon cleared out of the 
starboard side. But that portion on the port side could not be got out for 
some time, owing to the density of smoke and heat. However, after a 
plentiful supply of water, volunteers came forward and brought up the 
ammunition excepting one barrel which was dropped by one of the men 
and could not be recovered. Several of the gallant fellows who volun- 
teered for this dangerous duty were brought up senseless, but were imme- 
diately succeeded by others, until the whole was removed. 

At 6 p. m. three rafts were constructed as a last resource, should we 
not succeed in putting out the fire. At 7 p. m. the flames were seen issu- 
ing from the quarter deck; pumps, buckets and every available article were 
put into requisition and worked most gallantly by the officers and men, 
who combated the flames with utmost coolness. Too much praise cannot 
be given to Major Brett, in command of the troops during this fearful 
disaster, for the calm and soldier-like demeanor he displayed under our 
trying circumstances, being wholly supported by all on board. At 11 p. m. 
a barrel of gunpowder, together with the ship’s ammunition, exploded, 
blowing out the stern quarter of the vessel. Several persons were knocked 
down by the concussion. I was standing with a brother officer in com- 
mand of a party working the pumps and we were all thrown forward for 
some distance and fell to the deck. This explosion caused a fearful and 
solemn pause of some seconds, when our brave and heroic adjutant sang 
out, “ All’s right, lads, that will do us good and with God’s help we will 
soon get the fire under,” and pumps and buckets were passed with fresh 
vigor. 


\ ow 
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At this time the ship was in flames from the mainmast to the stern. At 
midnight the mizzenmast was one body of flames and in half an hour fell 
overboard with a fearful crash. It is due to the officers and that part of 
the crew who were on board to state that they did their duty manfully; 
but I regret that honesty compels me to say that a few of the ship’s 
company deserted their vessel in a cowardly and disgraceful manner. At 
I a. m., on the 12th instant, the mainmast was observed to be on fire and 
it was with the utmost difficulty that the flames were arrested. The main- 
yard was set on fire by burning embers, but fortunately was put out by a 
party of soldiers and two seamen headed by the chief mate going aloft 
with wet blankets. Had it gone, nothing could have saved us. The decks 
were cut away, dividing the engine-room from the mainmast, which as- 
sisted materially in arresting the fire, as we were enabled to pour tons of 
water upon the iron bulkhead and coal bunkers. This, together with wet 
blankets, kept the fire from going beyond the first compartment. At two 
o’clock the flames were arrested and driven back inch by inch, but not 
until the whole of that part of the ship was destroyed from the engine- 
room to the stern. Our deliverance is one of the greatest miracles on 
record. 

To convey an idea of this awful catastrophe is impossible. It may be 
imagined but never described. At four o’clock the danger appeared to be 
principally over and at half-past five the fire was completely out. About 
this time I went with a party of men to pump the water out of the fore 
part of the ship. The after-hold contained eighteen feet of water; a heavy 
sea was running and the ponderous iron water tanks were hurled from 
side to side, making a noise like the roar of cannon. At this time the sea 
was rushing in at the stern, where it had been damaged by the explosion, 
when pumps were manned and buckets rigged and all hands went to work 
cheerfully to empty the ship, being apprehensive that we had only escaped 
the fire to be swallowed up in the mighty deep. No pen can describe our 
feelings the morning after the fire, having been saved from the awful 
death that stared us in the face and, as far as short-sighted mortals could 
see, were confronted by an equally horrible death. 

Having time to reflect, I thought of the poor unfortunate women and 
children who had been exposed in an open boat all night, with scarcely 
any clothing save that of a blanket each, with a heavy sea on and the 
waves continually passing over the boat. My suspense at this moment was 
awful, but at six o’clock I was gratified with a sight of the boat and saw 
that all were alive. At eleven o’clock the ladies came on board and it was 
a joyful meeting. 


To the biography of a Berkshire, Mass., lad who served in the 
famous American privateer Prince de Neuchatel in 1814, we are 
indebted for an “inside”? view of the then new British frigate 
Leander which, according to the London Times of that year, had 
been fitted out “on the exact lines” of the American 44-gun 
frigates and, with a picked crew under the gallant Sir George 
Collier, sailed from England with the expressed purpose of meet- 
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ing our Constitution then cruising in the Atlantic. Sir George 
was one of the ablest commanders then in the Royal Navy. The 
privateer belonged to the estate of Mrs. Charrten, of New York, 
and on this occasion was commanded by a Hebrew. The vessel 
had had a distinguished career, having actually beaten off the 
boats of the English frigate Endymion on the night of October 
II, 1814, inflicting a loss on the enemy of 49 killed, 37 wounded 
and 30 made prisoners. 

In the following December the Prince de Neuchatel was cap- 
tured by a British squadron and our chronicler was taken aboard 
the Leander with other prisoners. He describes Sir George’s 
Sunday inspection as follows: 


The day was exceedingly boisterous, with a heavy sea running, causing 
the frigate to roll so that few could keep their feet on deck either with 
comfort to themselves or grace to the beholder. Although it was usual to 
have ropes stretched from gun to gun around the quarter deck, this day 
they were stretched around the upper deck of a convenient height to hold 
by. The prisoners were placed forward upon the forecastle to be as far 
as possible from observation: being, no doubt, a disgrace for so respectable 
a squad to encounter as was going the rounds of the deck. 

All being in readiness, or rather the moment arriving when the commo- 
dore should leave his cabin, a flourish of the bugle was given—starting 
every man and boy at quarters a full inch higher than nature intended 
them to measure—and brought the commodore in full view, followed by 
his numerous retinue according to seniority. After inspecting the lar- 
board waist, he continued round on the forecastle till he came face to face 
with the prisoners, who had the range of the booms to perch upon as well 
as a part of the forecastle deck to perambulate. As we, from time imme- 
morial, have heard much of the high-souled, gentlemanly conduct of Old 
England’s distinguished commissioned lords, I feel it my duty to cast in 
my mite—not that it may add or take from the renown of this order, a 
decorated veteran, but because his conduct struck me at the time as being 
very pecoolier. In the following I will endeavor to give as plain a state- 
ment of what occurred as memory will permit, promising to add nothing 
but what was said or done. 

When confronting the prisoners, Sir Commodore draws up with a 
magisterial air and gruffly demands: 

“Who have we here?” 

His second in command, touching his hat, said: ‘“‘ The American prison- 
ers that lately belonged to the prize we last took.” 

“Ah yes, and we'll have every damned Yankee in the country yet.” 
Turning towards the body of prisoners he continued: “We have a strong 
place in England built only for such as you where you shall be kept your 
life-time, every bugger of ye. What’s the name of the place where such 
fellows as these are confined? ”’—directing his inquiry to his suite. 

“Castle William,” said one. “ Dartmoor,’ ventured another. “ Mill 
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Prison,” said a third, and many other names were given, each desirous of 
mentioning a place where we could be lodged in safety. “Castle William 
is the best place that will hold all in the country,” returned the commander. 

Suddenly altering his tone he burst upon one of the prisoners in his 
front with the force and unexpectedness of a rocket. “ You are an Eng- 
lishman and shall be hung for being taken in arms against your country- 
men. You whelp. Who are you?” raising his voice as he proceeded till 
its height at the termination and breaking with the angry and overflowing 
spleen of the speaker either in earnest or well assumed effect. 

This philippic and heinous charge was directed to a diminutive man who 
stood directly in front of the commodore. He wore a red-flannel shirt, 
woolen cap and tarry trousers—being all he had saved from the privateer 
—and was as unlike an Englishman as an egg is unlike a piece of chalk in 
its most angular form. He was at best but a scant pattern of nature’s 
doings, both in height and breadth of beam. By trade he was a tailor and 
just out of his apprenticeship. When the commodore so suddenly turned 
upon him, the tailor shrank perceptibly, his eyes bulged out with fear and 
his head sank into his shoulders until not much was left to substantiate 
his birth and parentage. As soon as he could collect sufficient breath to 
make his voice audible—which he had been gasping to accomplish as long 
as it takes to narrate the circumstances from where the commodore’s 
explosion ended—he said: 

“My name is Nathan Slocum. I was born and always lived in the town 
of Boston, where my mother now is. I am a tailor by trade—ah—and 
never was from home before—ah—in my life sir.” 

The “ah” was delivered mechanically with a shaking fear at the dire 
threatenings of the rough old commodore; redoubling the gaspings at the 
termination of each sentence with a spasmodic stretching of the neck that 
made some believe he was thus early trying to accommodate his neck to 
the hanging he anticipated at the yard-arm above. 

“You lie,’ shouted Sir George. “You are an Englishman as i can 
tell by your eye. It is no more than you deserve to string you up to the 
yard-arm and hang you for a traitor as you are—to warn others how to 
behave. But we will wait till we arrive in England where you shall get 
your deserts and where we will soon have all the Yankees in the country 
—every damned....one of ’em.” And the commodore moved off 
muttering: “We'll fix ’em. Take the whole of ’em. Keep ’em on bread 
and water for life, damn ’em.” 

The poor tailor stood petrified with a ghastly fear which was depicted 
upon his countenance. His frame shook as with an ague fit till he was 
brought to by some one slapping him upon his back and telling him to haul 
taut his eye backstays or he would pitch all forward. 

The commodore with his suite continued his review, previous to prayers. 
He had gone through with all but the marines and had just begun with 
them when further ceremony was dispensed with for the day by a circum- 
stance as ludicrous as it was unmilitary. The marines were drawn up in 
a line, lengthwise on the quarter deck, about sixty in number. They were 
without arms for the purpose of better balancing themselves to the roll 
of the frigate. I had for some time been watching them and was no little 
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engaged with their swayings to and fro in a body; I could not help 
thinking that at times it was impossible for them to keep their feet at the 
alternate slanting of the deck under them. 

Just as the commodore was prepared for their inspection and was but 
a step from their front, a heavy sea struck the frigate at her upward roll, 
causing her to lay over much more than usual. This threw the entire 
body of marines to the farther side of the deck from where their line was 
drawn up, taking with them such of the commodore’s suite as happened 
to be in the direct course of this sweeping avalanche of.red coats, blue 
trousers, feathered caps, pipe-clay and cross belts. All tumbled helter- 
skelter, pell-mell; officers, soldiers, sailors and boys, with as little regard 
to seniority as to precedence—the whole mass went crumbling together to 
the leeward and there to separate as best they could. 

This put a stop to the further inspection for the day, nor did they 
attempt to dress the marines in the line again till the gale abated. Many 
were more or less hurt, three having to be carried below and placed under 
the surgeon’s care. The commodore, not having advanced so far as to 
fall in with this swinging current of human bodies, held his footing with 
the aid of the ropes rove for the purpose. The scene was unique and truly 
laughable; so much so as to raise a broad yaw-haw among the prisoners 
and a smile upon the faces of such of the frigate’s crew as dared to show 
they were pleased. Besides, I saw many of the petty officers busy with 
their handkerchiefs to their faces when it was plain they were not in 
search of their noses, as they were bobbing up and down with their heads 
and shoulders faster than the shaking wipers could follow. 

The petrified tailor was interested for the first time since the commodore 
had so signally noticed him above his shipmates in adversity, by saying: 
“TY would give the best sleeve in my coat if they had taken the old com- 
modore along to leeward with them.” 


That the biographies and personal narratives of men who 
manned our war craft in the Revolution and in the War of 1812 
have become scattered and scarce is a matter for serious reflec- 
tion and regret. These individual records should be carefully 
gathered, properly edited and republished in permanent form. 
They are the real basis for historians to work on and each pass- 
ing year makes the difficulty of collection greater. 

That the charm and value of personal naval records are great 
cannot be doubted. They are indispensable to a comprehensible 
reading of our navy’s history. We have full evidence of this in 
those remarkably interesting- and enlightening articles, written 
by our officers (and by some enlisted men) who served in the 
war with Spain and which were published in magazines and news- 
papers. The official reports of these naval operations were full 
and complete, but their sphere of utility was vastly enlarged by 
the foliage and fruition of these personal narratives which made 
them vastly more attractive to the public. 
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THE REVIVAL OF THE AMERICAN MERCHANT 
MARINE.’ 


' By Epwarp E.isserc, Midshipman, 4th Class, U. S. N. A. 


The American Merchant Marine of the present day exhibits 
a curious spectacle. While an immense amount of exports and 
imports annually passes through the harbors of this country, 
only nine per cent of them is carried in American bottoms. 
An American cargo carried in an American ship is the exception 
and not the rule. While in every other branch of business and 
manufacturing, the perseverance and enterprise of the United 
States have made her preeminent, in this branch, which was 
formerly one of our main resources, we have been admitting 
ourselves unable to compete with foreign nations. 

At one time, ninety per cent of our commerce was carried 
in our own ships; our merchant tonnage was equal to that of 
Great Britain and exceeded that of every other nation; and the 
products of this country were spread over the entire globe. Ship- 
building was then the chief industry of the most prosperous 
section of the country; every effort was made by law to protect 
and encourage our. foreign carrying trade; and by means of 
discriminating tonnage dues and other devices, American ships 
were more than enabled to hold their own, in spite of the com- 
petition of other nations. 

This condition, however, lasted only to the beginning of the 
Civil War. The activities of the Confederate cruisers and priva- 
teers swept a large part of our commerce from the seas, and 
drove a larger part to the protection of foreign flags. At the 
conclusion of the war, shipbuilding was strangled by a heavy 
duty on all its materials. American capital, especially that of 
New England which formerly had been almost solely invested 
in shipping, now turned its attention to developing the natural 


*The medal offered by The Admiral Trenchard Section, No. 73, Navy 
League of the United States, to Midshipmen of the 3d and 4th classes for 
the best essay on a topic either naval or patriotic in character, was awarded 
for this essay. 
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resources of the West, to building factories in the East, and to 
constructing a network of railroads across the continent. Under 
these conditions, American ships, without government aid or 
protection, were left to sink or swim, and were unable to hold 
their own against the more cheaply built and manned ships of 
other countries. At this time, the substitution of the steel steamer 
for the wooden sailing vessel placed our shipbuilders under a 
tremendous disadvantage, for as England then had the more 
accessible deposits of coal and iron, she was able to construct 
the new class of vessel more cheaply than we were, and so 
gathered to herself the greater part of the world’s trade. . For a 
short time, our sailing vessels had a slight advantage in the China 
trade, as they did not have to give up cargo space to coal, but 
the opening of the Suez Canal, which enabled steamers to recoal 
en route, gave the last blow to our struggling foreign shipping. 
Our present merchant fleet, as an aid to this country, has little 
value. 

The revival of our merchant marine brings forward two ques- 
tions: Are we now able to build and operate a merchant marine? 
and, Does our need of a merchant marine justify the labor neces- 
sary to bring it into existence? 

The United States is at the present time able to build and 
operate a merchant marine, for the conditions which were in- 
strumental in destroying our foreign tonnage, with one exception, 
no longer exist. 

While it is still frequently asserted that we cannot build ships 
as cheaply as England can, on account of the higher cost of 
materials, Mr. Cramp, the head of Cramp’s Shipbuilding Com- 
pany of Philadelphia, said before a committee of Congress which 
was considering the question of removing the existing duties 
on shipbuilding materials,’ “ If our shipbuilders could be relieved 
from that [tariff], they could compete successfully with foreign 
builders.” The tariff on materials entering into the construction 
of modern ships has been removed, but even this is unnecessary. 
Foreign steel is no longer cheaper than ours. We have developed 


the steel industry, until now we supply the world with American. 


steel products. On account of their quality and lower price, 
American steel rails now find a market in England itself. We 
are able to manufacture steel here more cheaply than it can be 
done anywhere else in the world. 


* Nation, 71 :183. 


RevIVAL OF THE AMERICAN MERCHANT MARINE. 565 


American shipbuilders are certainly able to build modern ves- 
sels as cheaply as European builders, for in a recent competition 
for the building of two Argentine battleships, in which bids were 
received from English and German yards, the contracts for both 
vessels were secured by American builders. 

Another cause of the decline of our marine, lack of capital, 
has also disappeared. The opportunities offered at home for the 
profitable investment of our surplus capital are becoming limited, 
and a large part of this capital will undoubtedly be invested in 
shipping if the necessary incentive is given. 

There still remains, however, one obstacle in the path of the 
revival of American shipping. The cost of operating ships under 
foreign flags is undoubtedly less, and in order to offset this dif- 
ference, something will have to be paid to shipowners. We have 
a tariff to protect our industries on shore, and it is but simple 
justice that some compensation be paid to shipowners to enable 
them to operate under the American flag. Some such bounty as 
this is also necessary in order to bring about the investment of 
capital in this new channel. 

There are various methods proposed of raising and distributing 
these bounties. The one most frequently discussed is a direct 
ship subsidy. There are, however, too many objections to direct 
subsidies to permit their being used. Former direct subsidies 
resulted only in corruption and failure. The public is generally 
opposed to direct subsidies, and it is altogether unlikely that any 
such system could again be established in this country. 

There is another method of providing these bounties, based on 
tonnage dues, which is feasible, though it has never received 
much publicity. The system first used by Congress to build up 
our marine, by laying discriminating tonnage dues upon shipping, 
fifty cents per ton upon foreign ships and six cents per ton upon 
American ships, was without doubt useful and helped to ac- 
complish its purpose; but on account of existing treaties with 
foreign nations, we cannot now make use of this method without 
upsetting all of our commercial relations. 

The proposed method differs from the original in that it lays 
a tax, say of fifty cents per ton, upon every ton of shipping, 
foreign or domestic, which enters our ports. As this is not dis- 
criminating between our own ships and those of foreign nations, 
no complaints can be made by foreign shipowners. As at the 
present time, but nine per cent of our commerce is carried in 
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American ships, the bulk of the money thus raised would be 
contributed by foreign ships. The fund thus raised would be 
distributed among our ships, a proper ratio being observed be- 
tween sailing and steam vessels. The method of raising the 
fund would determine the proper amount to be given to each 
vessel, through the record of its payments into the fund. 

This sum, raised without any drain on the public treasury and 
distributed among our vessels, would make it possible to operate 
profitably a merchant fleet sufficient for our needs. As over 
6,000,000 tons of foreign shipping entered our seaports during 
1909, the sum of $3,000,000 would be available for distribution— 
a sum more than sufficient to offset the lower cost of operating 
foreign ships. : 

This system would thus provide the stimulus necessary to en- 
large our marine, and at the same time it would automatically 
prevent the building of unnecessary ships; for as the number 
of our ships increased, the proportion of the fund paid by foreign 
ships would decrease, and owing to the larger number of ships 
participating in the fund, the amount paid to each ship would 
decrease. 

As the above facts show that the United States has the means 
necessary to build a merchant fleet, and the foregoing system 
provides a method of profitably operating such a fleet, the only 
question remaining is whether our need of a merchant marine 
is sufficiently pressing to employ the means necessary to bring 
about a revival of shipping. 

The effects of leaving our carrying trade in the hands of others 
in this present age of production for a world market, are becom- 
ing felt. At this time, when American manufacturers must have 
foreign markets to take their surplus products, the value of a 
safe and efficient method of distributing those products is evident. 

At the present time, American manufacturers are complaining 
of a falling off in the volume of our trade with foreign countries, 
more particularly in regard to that with China. From a total 
of $58,000,000 in 1905, our exports to China have decreased 
steadily year by year, until in 1910, they amounted to but $15,- 
000,000. Various reasons have been assigned for this decrease. 
It cannot be the result of a decreased demand in China for foreign 
goods, for every year, more of these goods are imported into 
China, but they are coming from Germany and England instead 
of from the United States. The reason for this is obvious. 
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Neither in price nor in quality are these goods superior to our own, 
but England and Germany, taking advantage of their superior 
transportation and distributing facilities, have been able not only 
to increase their own trade but also to grasp the greater part of 
ours. As a result of permitting our exports to be delivered in 
foreign vessels, we have lost our grip upon the trade, which 
these other nations, possessing their own shipping systems, that 
are naturally closely connected with their manufacturing in- 
terests, have been able to seize. 

Our business relations with South America also show our need 
of a merchant marine. Our geographical situation makes us the 
logical supplier of manufactured goods to these at present unde- 
veloped countries, but here again our lack of shipping has placed 
us at a disadvantage. Our export trade to South America is 
negligible. In spite of our proximity, the bulk of manufactured 
goods imported into South America comes from Europe. As the 
lines from the United States to South America are few, while 
the lines from Europe to South America are many, in its business 
and political life, South America is closer to Europe than to us. 
Even the mail destined for certain South American ports must 
first be sent to England, to be from there transmitted to its des- 
tination in English ships. 

A second result of our lack of a marine is the annual loss to 
the country of the enormous sum which is paid to foreign ship- 
owners for carrying our commerce. The sum of $100,000,000 in 
gold is annually shipped abroad to discharge this debt. An Amer- 
ican marine, by keeping this amount at home, would yearly add 
greatly to the total wealth of the nation. 

Beside the above-mentioned results of a lack of shipping, a 
new factor has recently developed. As almost all the ships trad- 
ing at our ports are foreign-owned, the rates for freight are fixed 
outside of this country, and the recent action of the federal gov- 
ernment in bringing suit against certain companies as monopolies 
in restraint of trade, shows that even in the matter of freight 
rates, American shippers cannot expect justice from foreign- 
owned ships. 

It is sometimes argued that as long as there are enough foreign 
ships to carry our commerce we need none of our own and may 
employ our capital elsewhere. It is just as reasonable to argue 
that we should allow foreigners to own and operate our railroads, 
which are no more necessary to the national well-being than ships, 
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and then to expect that they would be managed in the best in- 
terests of the American people. In order that this country may 
secure its fair share of the foreign markets of the world, and that 
our shippers may obtain reasonable freight rates for the carriage 
of our commerce, it is absolutely necessary that we maintain a 
merchant marine of our own. 

The foregoing are economic reasons for the revival of our mer- 
chant marine. But the military reasons for a revival are even 
stronger. In regard to the national safety, previous history shows 
our urgent need of shipping. During the Spanish war, the armies 
destined for the invasion of Cuba, at a distance of only a hundred 
miles, were badly hampered by the lack of suitable vessels for 
transports. At the end of the war hundreds of soldiers whom 
an immediate return to the United States would have saved, died 
of disease in that unhealthy climate, because no vessels were avail- 
able to return them to this country. On the contrary during the 
Boer war, Great Britain was able to maintain uninterrupted com- 
munications, constantly sending troops and supplies to South Af- 
rica, at a distance of five thousand miles. 

During the globe-circling cruise of our fleet in 1908, we showed 
our entire dependence upon foreign auxiliaries, for all the colliers 
which furnished the necessary supplies flew foreign flags. In 
time of peace, we may rely upon the ships of other nations for 
this aid; but in time of war, when not one foreign auxiliary 
could be obtained, our battle-fleet would lose the greater part of 
its fighting value, for our own merchant fleet is altogether too small 
to fill this imperative need. It is indeed curious that we have the 
second largest navy in the world, while we have no merchant 
shipping worth. the name. 

For this last reason alone, the United States should have its 
own merchant marine. Even though we required a merchant 
fleet for no other purpose than as an aid to our navy, the existence 
of the merchant marine would be justified, for the cost of sustain- 
ing it would be nothing in comparison to the injuries which might 
be inflicted upon us in time of war through our lack of such an 
auxiliary. 

And therefore, since the United States is now able to build a 
merchant marine; since there is a method by which such a marine 
could be profitably operated ; and, since the needs, both economic 
and military, of the United States require such a marine, we 
should take immediate steps to bring about the revival of our 
once magnificent merchant fleet. 
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SIMPLIFIED ELASTIC STRENGTH OF GUNS. 


By Lieutenant H. T. Winston, U. S. Navy. 


” 


PREFACE. 


The object desired is to present to the beginner in simple lan- 
guage the underlying principles of the design of guns, so far as 
the elastic strength of the tubes of the gun is concerned. 

First the elementary “stress” and “strain formule” are 
derived and explained. From these formule the “ pressure for- 


- mule” are derived, showing the limits of pressure at different 


tube surfaces for any gun. 

Diagrams are used to aid in understanding the true meaning of 
these formulz, which have been simplified in order to save work 
in the computations. 

Professor Alger’s “Elastic Strength,’ Commander Nulton’s 
“Graphic Representation ” and Lieut.-Col. Lissak’s “ Ordnance 
and Gunnery,” supply the material, which is condensed and 
simplified. 
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CHAPTER: 


ELEMENTARY STRAIN FORMULA: LIMITS OF PRESSURE FOR 
SoLip GuN. 


Construction of Naval Guns. 


The principle of initial tensions is used in our navy. That ts, 
the inner tubes are in a state of compression while the outer are 
in a state of extension, which is usually accomplished by heating 
the outer tubes, slipping them over the inner tubes and letting the 
outer, when they cool, compress the inside layers. 

This, of course, causes a distortion or change of shape and 
any such change of shape is called the strain of the metal. It is 
generally measured in inches along one of three rectangular axes, 
the change per inch of length (in fractions of an inch) being 
called the wnit strain along the axis considered. 

The force causing a strain or the resistance of the metal (equal 
and opposite to the force) is called the stress of the metal. The 
unt stress will be taken as the stress im tons per square imch 
(1 ton=2240 pounds). 

Some of the smaller guns are, however, not built up, having 
instead a solid barrel, and this type being the simplest will be the 
first to be considered, after equations have been derived showing 
the relation between outside pressures on the metal and the re- 
sultant internal strains they cause. 


Laws of Stress and Strain, 


Letting p=stress in tons per square inch (unit stress). 
e=strain in inches per inch of length (unit strain). 
E=modulus of elasticity (=13,000 for above units). 

Then by Hooke’s law, E= uz , OF p= er. 
e 
Experimentally it has been found that a stress along a certain 
axis, having produced a certain strain, will produce along the 
other two rectangular axes strains approximately 4 of the strain 
along the stress axis. 
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Consider a metal bar, Fig. 1, pressed in on all sides by uni- 
formly distributed outside pressures. Let the axial (or resolved 
stresses) at any point, 4, in a cross-section of the bar be pz, py 
and fz. Then the strains produced by each stress along its own 


axis are by Hooke’s law — ; £. and fe, In addition, each 


stress produces along the other two axes 4 the strain along its 
axis. 

Hence, calling a strain (+) when extension occurs and (—) 
for compression. 


Ocal LES Pies Pe 
E 
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pa, py pe stresses along axes 4, y and gz. 


It will be noticed from these formulz that the total strain due 
to several stresses may be less than it would be if there were only 
one stress at any point A. 

Hereafter it will be considered that the metal is not strained 
beyond its elastic limit at any point unless the strain due to all 
stresses combined is too great, even though one of these stresses 
alone would be accompanied by too great a strain. 


*In order not to become confused by the + and — signs, it should be 
remembered that be. and the whole right-hand side of the equation repre- 


sents compression, so consequently e, is marked minus. 
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The Simple Cylinder (or Solid Gun). 


Considering a simple cylinder, subject to internal and external 
pressures, and using the axes shown in Fig. 2, at any point A 
we see that the strain accompanying stress q will lengthen the 
cylinder and it would be pulled apart longitudinally by an ex- 
cessive stress. Likewise, the stress p tends to crush in the metal 
radially, and ¢ to split the cylinder open longitudinally. Of course, 
the metal must not be strained beyond its elastic limit or a per- 
manent set will occur. 


lek, 16 


pe, py and pz stresses along axes x, y and 2. 


Internal 
pressure 
greater 
than 
external 
pressure. 


Frey 2) 


* axis parallel to bore. 
y axis radial line from center. 
g axis (1 to # and y) tangential line. 


Stresses shown as with greater internal than external pressure (if other- 
wise arrows are reversed). 
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Since a gun is a cylinder with one end open, the powder pres- 
sure has little chance to act in a longitudinal direction, so, of the 
three stresses produced at 4, g would be much the smallest. It 
is found that by assuming g=o, equations may be derived involv- 
ing ¢ and p, which give as nearly correct results as may be ob- 
tained by any other method. Equations for the longitudinal stress 
are easily derived and may be found in several text books. 


Elementary Stram Formule. 


Let us assume that the cylinder in Fig. 2 is subjected to a uni- 
form internal pressure and a uniform external pressure, as would 
be the case with an outside cylinder shrunk on this cylinder, and 
powder pressure in the bore just before the projectile leaves the 
muzzle (assumption true enough for practical purposes). 

Then from equation (1), noticing the changed signs due to 


change in direction of stresses, we put p2= —q=0, py=?, pz= —1t, 
Cn = —Cq, y= ep and ez = —@;, and obtain 
I 
NY eg Aas | 
q 3E ( Pp), 


axial strains at any point, d4¥ —e,= oe Car +) ; (2) 
ee ( ens £). 


Lamé’s Laws. 


The cylinder being of uniform cross-section and subject to a 
uniform pressure, the change in length will be the same for each 
unit of length or eg=constant; hence, from (2) t—p=k (a con- 
stant). 

Considering any section of the cylinder (see Fig. 3) of unit 
length, subject to the unit external and internal pressures p, and 
Po. we see a stress ¢ is produced, tending to split the section in 
two halves. The pressure or force producing this stress ¢ is 
2p,Ry—2pnktn. Also the stress of the metal opposes this force 


Ry ‘ une 
and, therefore, 2| tdr=2p,R,—2pnRn; since this is true the 
Ro 


general equation | tdr= —pr must be true; but the differential of 


— pris —pdr—rdp. 
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.. tdr= —pdr—rdp andt=—p—r ae From (3) t=p+k, so 


IBN}, }. 


Unit external pressure pa (tons per sq. in.). 
Unit internal pressure po (tons per sq. in.). 
Radii Ro and Ra—Section of unit length. 


Integrating, Pea =— 4,0 dog (2p+k) =log 1/r-+log ky 
(k, being a constant of integration). 
ey areg Po | ky “a 
V2p+k=—_, or 2p+k=—y, and since k=t—p, 
(fa 
_ hy 
Gut kare (4) 
t—p=k. (3) 


These two equation (3) and (4), showing the relation between 
t and p at any point whose radius is r (between R, and R,). are 
written as Lamé’s Laws below. 

1. At any pomt in a cylinder under fluid pressure the swm of 
the circumferential tension and the radial pressure varies inversely 
as the square of the radius. 


2. The difference of the circumferential tension and the radial 
pressure is a constant for all points. 
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Circumferential Extension and Radial Compression. 


The stress ¢ is often called the stress of circumferential exten- 
sion and / the stress of radial compression. 

Fig. 4 shows what will happen if p, produces a greater ¢ than 6, 
the elastic limit of the metal for extension; also what occurs when 
the stress p exceeds p, the elastic limit for compression. 


t is stress of circum. exten- p is stress of radial compres- 
sion and is produced by po. sion and is produced by fo. 


Showing how the metal of a cylinder may be ruptured in two ways by 
excessive internal or external pressure. 


Derivation of Strain Formule. 


At the imner circumference of any cylinder we may call the 
values of ¢, p and 7, ty, p) and Ry, and at the outer circumference, 
tn, Pn and Ry. 

Also from (3), 


to—Po=tu—pa=t—p=k. (5a) 
From (4), , . 
(to+ Po) Ro’ = (tat pn) Rn? = (t+ p)r=k,?. (5b) 
Then 
tn=ty—Potpn (from 5a), and tz= ot fa) Bot —p, (from 5b). 


Equating these values of ¢, and transposing, 
ty (Ry —K,”) = poy? — paktn®? + poRn? — paRn’ 
=Po( Rn? + Ry?) —pn(2Rn’), 
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or 
Rape lg@ 2 2h p* 
ty=Po —- ) —Ppn ee 2 —k, Dao Sas o Rois (6) 
From (3) 
' Re 
t—p=t,—p, and from (4) t+ p= (tot Po) 
Then : 
i=4 ty — Pot (to +Po) pe 
and 


p=} (lobo) 
using the value of ft, in (6) we Ms 
~ _ Po “a paRn’ Ro Rn? (Po= hn) pats! 


Bap) 


R, 2 —R,? Re—Re ye (7) 
and 
<5 — Polo = pak? RoRn?(Po— hn) Healy 
iS R, 2 =F, 2 aim RAR ye . (8) 


Substituting these values of ¢ and p in equation (2) we get the 
general and important fundamental stran formule (9), (10), 


Ghia: 


ea es 4 Fateh pn) 1 
w= |2 Re —R,? + R,’?—R,? i] (9) 


| 2 PoRo’ — prRn® el Ro? Rn? (Po— hn) , . (10) 
v 


Se LL 
ame |g ORS Rane ah DRE Re 


n 0 


Me ele Poko? — PaRn? II 
eq= E 2 Ri he . ( ) 
In order that the cylinder be not overstrained, no one of the 
Strains given by (9), (10), (11) must (at any point whose radius 


is r) exceed the elastic limit of the metal given by a testing 
machine. 


Elastic Limits of the Metal. 


Call 6 the elastic limit for extension and p the elastic limit for 
compression, both expressed in tons per square inch, as deter- 
mined by a testing machine. The ¢, being a stress of extension, 
er must not exceed 6, and p, being a stress of compression, ép 
must not exceed p. 


: SIMPLIFIED ELastic STRENGTH OF GUNS. 577 


A One-Cylinder Gun. 


The simplest gun, one with a solid barrel, is acted upon, when 
fired, internally by the powder pressure (p)=tons per square 
inch) and outside by the atmospheric pressure (pn), which may 
be taken as zero, since p, is very large compared to pn (see 
Fig..5). 


IRIGae Se 


Section of Single Cylinder. 


At any point, A, whose radius is 7, the stresses are ¢ and pf. 
What is desired is a pressure formula, which will show the limit 
of Po, t. @., a Py» which will produce a stress, ¢t or p, equivalent to 
the elastic limit of the metal at its weakest point. 

Pressure Formule.—Letting pn=0 in (9) we have at any point, 
A, whose radius is 7, 

2p Ry? 2R ‘ 
t=E£e,.= ono |. 
Toke Rees 
Evidently ¢t is always.(+), or a stress of tension, and is a maxi- 
mum when r=R,, its least value. 


This shows that the greatest stress will be at the inner surface 
(weakest point) and this maximum stress must not exceed 6. 

Consequently, substituting 6 for t and R, for r, we get the pres- 
sure formula 


i | — 3( Ra? — Ky") | 
Maximum allowable value of po= AB, £aR 2 es ie) 
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It should be noted that we have not considered the stress p 
and its limit p.. Putting in (10) p,=0, then 


pate, 5 2p oko” ( 28"). 


3(Re Re) | 
Evidently p is always (—), or a stress of compression, and has 
its largest value also when r=R,. Putting p=—p and r=, 
: 3(Rn?— Ry) , 


Limit of p, for stress p= oe ee p- (13) 
n 0 


The denominators of (12) and (13) show that (12) gives the 
lower limit of p, always. Hence (12) gives the limit of p, and 
the gun would be overstrained by circumferential extension before 
reaching the limit of radial compression. 

If any three of the four values 6, Ry, p) and R, be given, (12) 
may be solved for the fourth value. For example, given all ex- 
cept Rn, then 


= 6+2p 
Reh V3 EO | 
: 39—4Po 


Examples. 


1. A round steel bar, 20 inches long and 2 inches in diameter, 
has suspended at its lower end a weight of 60 tons. Find the 
unit stress on the cross-section, the unit strain in length and 
in diameter, the new length and new diameter? 

Ans.: 19.1 tons 0”, .00147”, .00049”, 20.0294”, 1.99902”. 

2. A steel bar, with a cross-section one inch square, is under a 
tension of 24,000 pounds in the direction of its axis. What pres- 
sure per square inch on all sides will just exceed the elastic limit 
or overstrain the metal axially when the elastic limit is 32,000 
pounds? (1 ton=2240 pounds.) Ans.: 5.30.t0ns fa 

3. A cast-steel cylinder has an internal diameter of 8 inches and 
an external diameter of 12 inches. If the elastic limit be 13.4 
tons per square inch for extension and compression, what is the 
limit of the internal pressure this cylinder will stand? 

Ans.: 4.56+1tons 0”. 

4. A boiler tube-has Ry=1", Ra=1.2” and 6=13.4 tons... What 
is the limit for internal pressure ? 


Ans.: 2.28 tons O” (5103 pounds). 
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5. If the elastic limit of a gun cylinder be 40,000 pounds per 
square inch (17.86 tons) and the internal pressure is to be 8000 
pounds per square inch (3.565 tons), what is the least possible 
thickness of the metal with an inside diameter of 8 inches 


ANSE LOO 


oF GUNS. 


Section of S- Cylinder Cun Showing 771 tresses. 


Ou 


= pet fe. 


po+ Fe 


+Fi=pitfAct fe and so == 
represented by F or f symbols are “at rest” 


Note that pressures 


al n 


sures, while a p symbol denotes pressures due to t 


a large P tot 


o the powder pressure a 


faces “in action.” 


al pressures at contact sur 


of 2-Cylinder Gun Showing Pressures 


.—Section 


BIG, 


a * 
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CHAP GER SiN. 


CoMPLETE FORMULZ FOR Two-CyLINDER Gun; EQuaTION 
DIAGRAMS. 


Nomenclature for Section of Any Gun. 


To avoid mixing symbols and formule, when considering a 
built-up gun of several cylinders, the following nomenclature is 
adopted (see Fig. 6): 

The radii are R,, R,, R,, Rz, etc.; elastic strengths 6, and po, 
6, and p,, etc. In a state of rest there are certain total pressures, 
due when assembling the gun to shrinking on the outside layers. 
At R, there is F,, at R, the pressure F,, etc. At R, a certain pres- 
sure, f,,.is due to shrinking on the jacket. When the hoop is 
shrunk on it causes a pressure f, at R, and a pressure additional 
to f, at R, called f,,; the subscript 12 meaning that the pressure is 
at R, and comes from R,. It should be noted that in Fig. 6 
f2=F,, since nothing in this case is shrunk on outside the hoop. 

When there is powder pressure in the bore the total pressures 
are P,, P,, etc.; and the additional pressures at contact surfaces 
above those in a state of rest are at R,, p,, at Ry, po, etc. 

Evidently F,=f,+f., Pi=F.tf, P.=p.t+F., and in this 
case (Fig..6) FF, =fo. 

S, is the shrinkage in inches at R,, S, at R,, etc. 


The Two-Cylinder, Built-up Gun. 


In this case (Fig. 7) we have to see that neither tube nor jacket 
are overstrained in a state of rest or a state of action. That is, 
F, must not crush the tube or extend the jacket too much, while 
p,) must not overstretch the tube nor P, the jacket. 

External Pressure (F,) Only on the Tube-——When the gun is 
assembled, p,=0, and there is no internal pressure. Letting 


Poon (9), 
Reeiea 
rae oe ee) (2+ ieee | 


t=Ee;=4 
FR, Nee 
=p ta (i+ 2). (15) 


? 
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From (15) we see that t is always (—) or compression and has 


its greatest value at the inner surface of the tube, when r=R, 


(smallest value of r). 
Putting p,= —t and r=R,, 


A maximum value of F.=3R2 ; (R?—-R,’), 
2 
A maximum value of F,=4 (x — is) Des (16)q 


Since the jacket is acted upon by P,, which is greater than F,, 
we need not find the limit of Ff, for the jacket. 

Formula (16) does not consider the overstraining of the tube 
due to an excessive radial stress p, which, as will be seen, requires 
a greater p, than an excessive t does. 

Substituting in (10) p)=0, 

me ie 214 22D 2 I 
Pai Cp— (GRA, seal alles beets 
2 
“sin 

The last terms of (15) and (17) show that p is always less than 
t; hence, 6, and p, being nearly equal, ¢ will always overstrain the 
tube first. 

Both External and Internal Pressure on the Tube.—lIn action 
the tube is subject to the internal powder pressure p, and the 
external pressure P,. Here we shall see that, depending on cer- 
tain conditions, either t or p may overstrain the metal. It is as- 
sumed that p, is always greater than P,, as is the case with naval 
guns. 

Putting r=R, in (g) and (10) to get the greatest values of 
t and of p. 


sR) [PoRe?+R,2(2h>—3P1)]- (18) 


Max. stress t = 


Max. stress p= 3(RP a 2—R) LPolto? —K,?(26,—P3) ].. (ag) 


It will be noticed that these equations are similar except for the 
the last part within brackets. 

Since p)>P,, the expression R,?(2p,—3P,) cannot have a 
negative value as great as —p,R,?._ This shows that for ordinary 
values of the radii and pressures the max. t by (18) is usually 
(+), or a stress of extension, and that, if it be (—), or a stress 
of compression, (19) will give a greater —p, or radial stress of 
compression (evidently R,?(2p,—P,) >p,R,?). 


a a rm 
\ eas - 
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Since p,R,’>p,R,’, the value of p by (19) must be always 
(—), or radial compression. 

Therefore (18) gives the maximum stress for extension and 
(19) for compression. Substituting 6, for t and p, for p we have: 


INGE SIAG era Olea ie e 

Po max. §= 34 R,? ote (20) 
Fee ge ehh 

Po max, p= 3% Mie Ses ete (21) 


In order that the metal of the tube be not overstrained the lower 
value of p, from (20) and (21) must be the limit of the powder 
pressure, so far as satisfying these equations is concerned. 

The Jacket in, Action—Here there is no external pressure and 
there is an internal pressure of P, pounds per square inch, the 
same as was the case of the gun with one cylinder. Putting in (12) 
Pe Po = dtn, nen and 0,0. 

CK tee 
The max. allowable value of P,= aR 24 oR, #6, (22) 
Graphic Illustration of (20), (21) and (22). 


Equation (20) may be written in the form p),>=A+BP,, which 
is the equation to a straight line. 


* P, (20 modified) 


4+2 Re 4+2 Re 


In this equation note that with known radii and elastic strength 
there are only two variable quantities, p, and P,. 

Equation (21) may also be written in the form p,=C+DP,, 
another straight line; and (22) may be represented as a point, 
since the max. P, is obtained directly. 


2 
Letting Se be represented by “a,” (21) and (20) become 
1 


py Max. p= SO + Soe (20a) 
i fa Aire Sa 2ho 4 aq Pe (aia) 

Lettin ot. (22) becomes 
Nia hg pli Fae ba : (22a) 


4+2g 
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Fig. 7a illustrates graphically equations (20a), (21a) and (22a). 
The oun is a 6-inch gun and at the section considered R,=3’, 
R,=5", R,=8", §=po=18 tons per square inch and 6,=p,;=24 
tons per square inch. Using these values, we have P,(max.) 
=9.18, p) max. 0=7.31+1.272P, and p, max. p= 10.53 +0.609P,. 
Evidently 4=7.31 and C=10.53, giving one point on each of the 
lines (20) and (21). Now assume P,=1I0, then from (21) 
f)= 16.62, a second point (V) on the p, line; also from (20) 


Fintons , 
20 per og. Itt. 


Se 
3(1-) 4, 
Ak ce a-D4 
(9.8) Tons) F a 
C= ro 7 -@)2 
* 4-2a 
Vita t off V2 WIth 17026. £? . 


x 29 25 
G Gis 2D (0 Tons per 99. MW. 


g, BL (Assuming 8-7) 


CV GDIUC Louations I 2 Cylinder Cun tn PICTON. 


Ao, 


nies 


- Py) =20.03, giving the second point (W) on the @ line. As a check, 
at the intersection of the two lines, p, should equal 36,, which is 
easily shown to be always the case. 

If it is desired to utilize the full strength of both jacket and tube 
in action, use P, (max.), which will strain the jacket to its elastic 
limit and find ,=16. tons (approx.), which will strain the tube 
to its elastic limit of radial compression. Of course, with this p, 
the tube is not strained to its limit of circumferential extension. 

The limits of p, may be found as above and of P,, but we do 
not know as yet whether the max. allowable F, is exceeded, what 
the shrinkage is, nor how to get the P, actually produced by any 
combination of pressures. 
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The p, Produced by Any p, (see Fig. 6.) 


From (9), at the outer surface of the tube, putting R,=R,, 
=p, and 7=Ry, thestrain is 


Zireill 6p Ry? —P,(4R,?+2R,’”) 
ee al 3(RP-R?) \ a 


Also at the inner surface of the jacket, putting r=R,, R,=Rn, 
Rie Ky, P= pe and >, =0, the strainsis 


io wa Baan : 


E a Ree) (24) 


Now suppose /, is changed slightly to p,’ and the corresponding 
new P, is P,’. Then writing (23) and (24) in the form e-=Ap, 
—BP, and e:=CP,, we have for the new strains due to p,’ 


é’ at outer surface of tube =Ap,’—BP,’, 


e’ at inner surface of jacket=CP,’. 


The changes in the strains will be the difference between the 
e and e’ of tube and of jacket, but since the two surfaces are in 
contact the change in one circumference must equal the change in 
the other. 
The changes in strain will be equal, even though the original 
strains be unequal. Hence 
(Ap, —BP,) — (Ap, —BP,’) =CP,—CP,’ 
if He A 
1 heat =(po—Po PaCe (23-24) 


Now if the change in p, is from p, to zero (gun at rest) p,’ be- 
comes 0 and f,—p,'/=p,; also P,—P,’=p,, since in this case 
P,/=F, and P,=F,+ ),. Taking from (23) and (24) the values 
of A, B, C, and substituting in (23-24) p, for (P,—P,’) and p, for 
(Po—Po ), we have, after reducing, 

2 2 2 
om Au leat - Po, (the p, produced by any p,). (25) 
Also 
F,=P,—p, (by definition). (26) 


This value of F, must not exceed its limit by (16), since F, is 
the pressure outside the tube at rest. 
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Shrinkage Equations. 


Fig. 8 illustrates how, when the jacket is shrunk on the tube, 
the jacket is extended and the tube compressed. 


Fie. 8. 


LLL, 
VACHE T GUN ASSEMBLED 


Before Gun is Assembled. 


(The Amount of Shrinkage is Purposely Exaggerated.) 


Calling the shrinkage at R,, in inches S,, then S,=2R,’—2R,”, 
or S, is the difference in inches between the original outside diam- 
eter of the tube and inside diameter of the jacket. The relative 


shrinkage called ¢ is the shrinkage per inch of diameter: ¢,= 2. . 
1 
Sy 


Seay a 

Now, calling e” the unit strain of jacket at its inner circumfer- 
ence due to shrinkage and e’ the unit strain of tube at its outer 
circumference, the change in the original inside circumference of 
the jacket is 27R,”-e”, and its new circumference is 27k,” 
+2rR,"e"=2rR,"(1+e”). Likewise the new outer circumference 
of the tube is 27t,’(1+e’). But these are both equal since the 
surfaces are in contact, or 27R,/(1+e’) =2rR,"(1+e"). Hence 
2h, 2h, =eR Ge —2R ye =Si 

From (9) the value of e’ is obtained by putting p,=0, pr=F,, 
r=R, and Ra=R,; likewise e”’, by substituting ,>=F,, p2=0, 
r=R,, Ro»=R, and Rxa=R,. In addition, we assume R,’=R,’ 


=R,, since they are large compared to their differences and the 
error is inappreciable. 
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TABLE I. 


MODIFIED PRESSURE FORMULA FOR TWO-CYLINDER GUN. 


= Re = Ret = Re 
RY? : b : R,? 2 g = Ry 
< No. of 
Fart ot State. Formule. Explanation. For- 
y mula. 
Tube. At rest. Max. F.=4(1—a)po. Max. external pres- | (16) 
sure tube will 
stand. 
A ; : 3(1 — a) % + 6P, The po which will} (20) 
3 Action. | Max. 0 of p= ~——q— aa ih produce etait 
exten. up to elas- 
tie limit. 
3(1 — a) p) + 2P. The po which pro-| (21) 
“ “ Max. p of po = BU — Moor 2Py -| duces rad. comp. 
up to elas. limit. 
a0 3(b — 1) 8 Limit of internal} (22) 
Jacket. Max. Pj = ap os pressure on the 
jacket. 
Contact 
utace “a Aeon Dro me The p; due to any | (25) 
at Ry. ea) Pee 
Tube ereae F,=P,—-7. See (16) above. F, | (26) 
° UKERMG must not exceed 
the max. F,. 
4R; _ _a(e—1) The shrinkage (27) 
Shrinkage. $ S="E * d—a)b—-) * Fi: which will pro- 
duce any F, or 
vice versa. 
Inner : 4RoFi Compression of (28) 
diameter “ Compression = — 3774 —) ‘| bore in inches due 
of tube. toany F, from (26). 
NotTEe.—Compute values of a, band c first when working out problems. Fig. 9 


shows all pressures at contact surfaces found above. 


Graphic Illustration of Equations for Two-Cylinder Gun. 


Table I groups all the necessary formule for the two-cylinder 
gun, the formule as derived being simplified to save work in com- 


putations by introducing the constants a, b and c as shown. 


To better understand these pressure equations and how they 
are closely related to one another, diagrams are drawn. 
diagram of course represents only one cross-section of a gun, 
whose radii and elastic limits are fixed. 

Fig. 9 shows the pressures at contact surfaces, Fig. 10 the dia- 


gram. 


Note that “in action’ 


) 


while “at rest” lines and points have crosses. 
The “action” equations (20), (21) and (22) are plotted as 


Each 


equations are shown by full lines, 


heretofore explained; (25) is 1 
what p, any p, will produce. 

Of the “at rest” (no-powder 
the limit of F, and (27) shows 
produce any desired F, (or the. 

A line (28) might be plottec 
sponding to any F, (from equat 

Thecdata-used is Ki=3 3K f= 
=24 tons per square inch. The 
I—a=0.644. 

Max. F,=5.8 tons, Max. 6 c 
=10/5-+0.0LP,, Maxnrs=ooe 
F205 5 

Starting with the limit of P,= 
elastic limit (p,) with 16 tons 
tons, we see the corresponding , 
=5 tons (approx.). As show 
graphically by the “action to re 
the vertical axis and parallel t 
exceed the Max. F, by (16) o1 
the jacket is shrunk on. As sl} 
this particular case to produce t 

Other investigations may be n 
computing with the equations) ; 
charge is reduced to give 12 tot 
that the tube will reach its elas 
erecting a perpendicular from B 
must be great enough to produc 
equation (20) would not be sat 
from the p, line, as that would g 
tension.) At D we find the corre 
the necessary shrinkage less the 
mations). 

With such an arrangement as 
its limit and so does F,, which 
action is stretched to its limit, t 
action and of the tube at rest is! 
arrangement would waste metal 
and FR, should be changed. 


sented by a line, and shows 


ssure) equations, (16) gives 
_ shrinkage should be used to 
fe to any 94). 

show the compression corre- 
26), but is omitted. 

= 8, 0, =po= 1OitOns) Cape 
=0.3506, b=2:56-and c= 77 bre 


=7.3-+ 1:27P,, Max. pr0igp, 
P1=0.255Po, $1=-0034F, or 


tons, the tube would reach its 
yder pressure. With p,=16 
4 (+) tons and F,=P,—), 
uis subtraction may be done 
line (26), drawn from A to 
p, (25). This F, must not 
tube will be damaged when 
1, the shrinkage necessary in 
#, is .o16"( +). 

with the diagram (instead of 
example, suppose the powder 
ressure in the bore. We find 
mit (@) with P,=4 tons by 
C. (Note that the shrinkage 
is P, in action. Were it not 
d, so the P, cannot be taken 
too much circumferential ex- 
nding F, to be # ton and at E 
02” (all results: are approxi- 


s last one, P, falls far below 
ws that, though the tube in 
ull strength of the jacket in 
‘taken advantage of. Such an 
1 weight. The values of R, 


Section of 2-Cylinder Gun, Showing 7H -ressures. 


INACTION. 


Fic. 9. 


Complete Lgwation Diagram for 2-Cylinder Gun. 


PR 
“aN 7abe 177 aera. 
ay ‘ 

SS (27) Shrinkage line. » 


the fOr atiy CF, . 


(22) Litt of £7 
(Jackel th acrlo, 


V6)L 017004 Of F; 
Lobe ees) 


© [yp ta tons per oo in. 
Numbers tnditale whith equatioas are réapreserted. 

© ad solid 117es ate lh action (with pow der pressur€) eguavians: 
@ ~ Crossed ” + at rest fwitpour a oe 
Nore Seat (ZLO(LAA (CL) NA (76) witize ful! si Vie of rratver1a/, 
While (ZI and(27 are stinply tario les. pases Aor 7Ece ssarily 
= Maxi, since 1, taust norexceed the liratt of fF (10)- 
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> F(R Re) (Re Re) ee 
Having found F, by (26), we may find the corresponding S, ; 
or we may with an S, find the F, produced. 


Change i Bore of Gun Due to Shrinkage. 


To find how much the inner diameter of the tube is reduced by 
shrinking on the jacket, there being no internal pressure in a 
state of rest, we have from (15) the unit circumferential strain 
et. : 

Letiz=ic,, then 


Since at the inner surface of the tube, with no p,, there can be 
only a stress of circumferential compression (p,=0 and radial 
stress=0), the radial unit strain is evidently 4 the above e+, which 
is at right angles to the radius. Then the total change in 2R, is 
2R, X het, or 

2h leas 
“3E(RI— Re) 


Compression of bore in inches= —2R, 


For Certain Materials and Powder Pressure Find Radu and S. 


If certain metals are to be used in manufacturing a gun, then 
6, Por 945 py and R, are known. The problem is to find R,, R, and 
S, for the powder charge, which will produce a known /p, tons 
per square inch pressure. 

Evidently the gun must be safe and material should not be 
wasted. As will be seen later, there are also other considerations 
in practical gun construction. 

Considering the inner surface of the tube, it cannot, in a state 
of rest, be compressed by the shrinkage beyond its elastic limit 
for compression, py. Also, when thus compressed, p, cannot be 
larger than that powder pressure which, in a state of action, will 
change this stress from —p, to +4, (the limit for extension). 


ee 
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Consequently, so far as the extreme limit of p, is concerned, the 
elastic strength of the tube may be considered to be po +4. 

Hence from (12) 

2 
y Sawin EEE 
The maximum value of this (when R,= ©) is $ (po+4)- 
Generally, 6,=p,, or the max. value is 3/2 6, and the 
= SOR Bo (29) 

Now R, and R, may be assumed from similar data for other 
guns and the values readjusted after drawing diagrams. Or, 
using (29), with the desired powder pressure as p), we may solve 
for R, and thus obtain the lower limit of R,. 

Having obtained a trial, R,, the lines (20) and (21) and the 
Max. F, (16) may be plotted.. Taking from the diagram P,, cor- 
responding to the desired p,, (22) may be solved for a trial value 
of R, and the diagram completed. 

Increasing R, gives F, a higher limit, allows a greater pp, or, 
for a certain p,, gives a smaller P, and reduces the shrinkage and 
F,. Naturally, a thicker tube will, within certain limits, stand a 
greater p, and does not have to be compressed so much by the 
jacket. 

Increasing FR, increases the Max. P,, allows a greater p, and 
with this p, gives a larger p,, F, and S,. 


the extreme limit of p)= 


Extreme limit of py 


Problems. 


i; sf Of sd. Section of a cemain, oun it, = 4,00 eka Oenae 
Ke=8.04, 0, =p, = 18.5° tons) 6, =p,—21.0 tons.’ "Whats: the 
limit of the powder pressure and the corresponding S,? Also the 
compression of the bore with this S,. 

Ans.2 12,04; tons,0026q, (4= 2.01) comp. = .6014 4 

2.1K, =6.00',. Ki =8.70, Ki=1OA0., Op==p, = Seo atons aaa 
=21.0. Find the Max. p,, corresponding S, and the compression. 
Ans.: 10.25 tons, .0148” and (F,=1.37) .oo18”. 

3. Draw diagrams representing the equations used in problems 
1 and 2. Find graphically the limit of p), p,, F, and S,. 

4.‘ Given Kj =4:00/5.R, = 5.80 alt 7.14 55Sy=O8O5.) fndares 
p:, P,, Max. p, and see whether the limits of P, and F, are ex- 
ceeded. 


Ans.: F,=1.53, Max. ~,=10.6 tons. 
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5. A 12-inch gun is to be built with a tube of mild steel which 
has @)=p,=18.5 tons and the jacket material has C=, = 210 
tons ; at the section considered, R,=6". What is the extreme limit 
of p, if the tube is infinitely thick (R,= 0)? 

San 3)] 2005 =-27.75 one! 

6. Suppose it was desired to have a p, of 18.5 tons with the 12” 
gun of problem 5. What would be the lowest limit of R,? 

AUS. a tee 


il 
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CHAPTER III. 
THE THREE-CYLINDER GUN AND PRACTICAL GUN CONSTRUCTION. 


Table II gives the necessary formule for computations. These 
formule are derived in a similar manner to those for the two- 
cylinder gun, as explained by Alger and Nulton, and are simplified 
by introducing a, b, c, etc., which reduces considerably the com- 
putation work. 

Fig. 11 shows all pressures at contact surfaces and Fig. 12 is 
the complete equation diagram for one section of a three-cylinder 
gun in action; the “at rest” or shrinkage diagram (Fig. 13) 
comes later. 

As explained before, Fig. 11 shows total pressures due to as- 
sembling gun by capital “ F’s” and total pressures at contact sur- 
faces with powder pressure in the bore by capital “ P’s,” the other 
pressure (small letters) show parts of these totals. 

It is desired that the gun be as light as is practicable, but the 
tube must not be overstrained when the jacket and hoop are 
shrunk on, nor can any one of the three parts be overstrained 
with powder pressure in the bore. 

There is no danger of crushing the jacket when the hoop is 
shrunk on. 


Construction of Equation Diagram. 


Equations (30), (31), (32) and (33) are represented in the 
right-hand quadrant as explained for similar equations of the two- 
cylinder gun. The “action to rest line” graphically subtracts p, 
from P, (for any point A), giving at the vertical axis F,. This 
process represents equation (34). 

The other equations are shown in the left-hand quadrant. (35) 
and (36) are plotted with P, on the horizontal axis and P, on 
the vertical axis, as P, has already been shown on this latter axis. 

(37) is a point, while (38) and (40) are lines similar to (33), 
the pf, line. (38) is used to obtain p, and graphically subtract 
p, from P,, giving F,. 

This subtraction represents equation (39). In a like manner 
(40) gives f,., and drawing a line parallel to (40) subtracts f,5 
from F,, giving f,, equation (41). 


* tabi, shay ae a ; Ab ay 
it Ratan. pire Baler est st Loe phe inhale 
Ae Aig Bestel 2 


; La teri) Eaey ey eae 
Seilinns4 We oe , 


ee iste *% ee 


% oo tas iis iti iV 


9 irk a 1g; 


ty: ao paul (ee wae een i™- « 6) Cae i 
ie beg % i patie aire poe ae 2 2 aa 


\ har 
es a We 
ve : 
; 
al 
e 


\ 


TABLE II. 


PRESSURE FORMUL# FOR THREE-CYLINDER GUN. 


— Ro? < R32 R32 oS, R2 RR; = Ro? 
C= or = a Sa = 
Rios Ree Ree meee Bs Noes 9 ee 
No. of 
EaEtsk State. Formula, Explanation. For- 
mula. 
a a pe SZ 
Tube. At rest. Max. Fj = 4 (1—a) po. Pressure due to (30) 
shrinking on both 
jacket and hoop. 
fi ' 8(1— a )0)+ 6P, The po which will} (81) 
Action. | Max. @ofpy=——gog produce circum, 
exten. up to elas. 
limit. 
: 3(1—a)pp +2P; | The po which will| (82) 
: . Max. p of y= 30 — eo + BF -| produce rad. 
comp, up to elas. 
limit. 
Contact ip peat The p; produced by | (88) 
eapece Di =pa5q ° Po any Po. 
Tube. At rest. F,= P, —p,. See (30). This F, (84) 
must not exceed 
max. Ff). 
: —g)@,+6P. | P, which will pro-| (35) 
Jacket. Action. Max. 6 of P\= ae ‘ Aue: Gini ex: 
roueup to elastic 
imit. 
mn ‘ Mav. porR, = 30 —g)pi+2P2 | Same forrad.comp. | (36) 
‘ 7; 4—29 
Contact la The pz produced by | (38) 
surface ° P2=—A Hai). 21 any pi. 
(b—1 
at Re. 
3(1 — d) Limit of internal} (87) 
Hoop. : Max. P,2=~Groq * % pressure for hoop. 
Jacket. | At rest. H, = P,— pe Shrinkage pressure | (39) 
at Ro. 
Contact as 
surface Me fu=}=¢ > Fy. aN R; due to any | (40) 
at R,. 
“ VR —afaate Pressure at R; due| (41) 
Tube. h=A-he to shrinking on 
jacket. 
= . 4R,(1—h) The SS, necessary | (42) 
&|¢) | S=za—aa—o ** for any fi. 
2 2 
” » 
>) 4Ro(e —1) The S, necessary | (43) 
Jacket. A < 82 = Hel —h)d—a) * F;. for any F, (here 


Fy = fa). 
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Suppose with a p, of 15 tons we wish to use the full strength 
of the tube and jacket in action, what pressures at the contact 
surfaces must we have and what f, and F, (which last determine 
the shrinkages necessary for this combination) ? 

Starting with p,=15 tons, a perpendicular to A shows that P, 
must be 12.5 tons, then lines from A to B and B to C show that 
for P,=12.5 the P, outside the jacket must be 8 tons. This P, 
will overstrain the hoop, exceeding the limit set by (37), so we 
must either use a thicker hoop or reduce the f,. 

For the purpose of illustration it is assumed that this limit is 
not exceeded as shown. 

To find F, the simplest scheme is to measure off p, with 
dividers, find at M on (38) the corresponding p, and with the 
dividers take this p, from BN(P,). This subtraction may be 
done graphically by drawing through K a horizontal line and 
through B a line parallel to (38). The intersection is D and 
DK=F.,, since BD and MO are the hypotenuses of two identical 
right triangles with sides=p, and fy. 

With F, we obtain f,, from (40) and by drawing from D to E 
it will be seen that f,. is graphically subtracted from F,, giving 
f, (here also are identical triangles). 

Evidently we may start with any of the above pressures (total 
or component) and find all the other corresponding pressures 
which satisfy the condition that both tube and jacket are stretched 
to the elastic limit in action. Note that only the solid parts of 
lines (31), (32), (35) and (36) should be considered. 


Shrinkage Equations. Diagram. 


Having found f, and F,, equations (42) and (43) give the cor- 
responding S, and S,. These equations may be shown graphic- 
ally, as in Fig. 13. Since the same axes have been used for f, 
and F,, as in Fig. 12, the two diagrams may be superposed and 
used as a single diagram. This is usually done. 


The Use of Formule in Practice. 


So far we have derived certain formule and constructed dia- 
grams which show how the entire strength of the metals may be 
utilized at any one section of a gun. This would give the greatest 
saving of metal at that section, but in practical gun construction 
other things must also be considered. 
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Shrinkage 
(42) bi 
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Modification of Shrinkages and Limiting Powder Pressures.— 
It is desirable that the gun tubes be subject to as little strain as 
possible in a state of rest (the gun is at all times subject to shrink- 
age stresses) ; a reduction of the shrinkages will make easier the 
assembling of the gun, and should any part be overstrained, due to 
excessive pressure, it is best to have the inside of the gun (the 
tube) be the first part to give way. Thus none of the crew would 
be hurt by fragments, as would be the case with the outer layer 
of the gun; and the damage before the outer layers gave way 
could be seen by examining the bore, which would not be the 
case if a middle layer were overstrained first. 

These results are obtained by neglecting the limits set by equa- 
tions (31) and (36) and working out S, and S, just as if there 
were no radial compression. 

In no case, however, must the limits for circumferential exten- 
sion, (32) and (35), be exceeded. 

Fig. 14 shows the equation diagram, at a section through the 
powder chamber, of a 5-inch gun. Starting with the limit of | 
P,= 4.389 tons, we find by solving the equations, or from the dia- 
gram, that a p, of 19.3 tons, an S,=.019” and S,=.023” (ans. are 
approx.), will just strain the hoop, jacket and tube simultaneously 
to their elastic limits. This combination satisfies all equations. 
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Neglecting (31) and (36), we find S,=0.0118” and S,=0.021" 
In this case, with the diagram, the “ action to rest” line is ae 
from B on (32) as (31) is neglected. Here we see that the limit 
for circ. extension is 23+ tons and that the limit for radial comp. 
is less than the former amount, 19.3 tons. Let us see how much 
the reduction of S, by 38%, and of S, by a small amount, will 
reduce the limit of p, when radial comp. is also considered. 
Working from C, on (31), we find that for p,=18+tons, P, and 
F, corresponding to these reduced shrinkages are the required 
amounts for the tube. Also, going from C to D, K, L and N, evi- 
dently an S,=.023, is more than the required S,. Hence the limit 
of p, will be more than 18 tons, actually about 18.3 tons. By this 
new arrangement S,, 1s reduced 384, while the limit of p, is reduced 
only a little over 5%. 

Evidently the change is very desirable and, as the tube will not 
be compressed so much when the gun is assembled, it will be the 
first to be overstrained. 

Professor Alger gives on p. 54, formula (55), “Elastic 
Strength,” in this case where S, and S, are reduced: 


(c—1) , 3(1—4)py+2F,_ 
Ga) 4c—2 

(See Table II for values of a and c.) 

Solving this equation in the example considered we get 18.3+ 


(44) 


Allowable p, = 


tons. 
Problems in practical gun construction may be solved, either 


with the equations or the equation diagram, dealing with these 
modified shrinkages, and they are the ones calculated in practice. 


Modifications Affecting the Complete Gun. 


When the finished gun is considered the results obtained, as 
shown heretofore for each section, have to be further modified. 
The powder pressure is considerably less at the muzzle than its 
maximum in the powder chamber, so less metal may be used as 
the muzzle is approached. As a result, shrinkages based upon 
the equations may vary considerably when passing from one sec- 
tion to the next section of the gun. With such conditions there 
would be an abrupt change in the shrinkages and also in the 
stresses. This is undesirable, so a compromise is made and ap- 
proximately the mean values are taken to avoid sudden changes. 


22 
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There must be no abrupt changes in the stresses for different 
sections, either at rest or in action, and generally a reduction of 
the shrinkage is desirable, so the tube will be the first part to give 
way. 

The bell muzzle has been adopted, because at this point there is 
a violent change in the internal pressure when the projectile leaves 
the gun. In several cases gun muzzles have been blown off. 

Relining the tube or screw box may be necessary on account of 
wear and erosion. The gun must be strong enough to allow for 
this. 

The layer carrying the screwbox must be thick enough to stand 
the longitudinal stress caused by powder pressure on the breech 
plug. 

Rigidity—The gun should be rigid enough to prevent its axis 
bending or becoming curved when fired or otherwise. 


Factors of Safety. 


The following may be called some of the factors of safety used. 
The elastic limits used are the lowest allowable test specimen 
limits for the metals used. The true elastic strength is often 
greater than this. 

Curves are drawn showing the elastic strength of the gun 
(maximum internal powder pressure) and the actual normal pres- 
sure developed by the powder. 

The strength curve must at all points be considerably above the 
powder pressure curve. In fact, the ratio between the ordinates 
should never be less than 1.4 to I. 


Strength and Pressure Curves for a Service Gun. 


Fig. 15 shows the curves and shrinkages for an 8-inch gun. 
Computations are made, as shown at twenty sections, each section 
being indicated by a Roman numeral. The shrinkages having 
been adjusted, the total strength of each section for citcumferen- 
tial extension is obtained, giving the points on the upper broken 
curve. 

As the projectile leaves its seat at the origin of the rifling its 
velocity gradually increases; and this velocity for all positions of 
the projectile is shown by the velocity curve. 

Knowing the velocity of the projectile at any given point in the 
gun, the necessary powder pressure to produce this velocity may 
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be obtained. The lower pressure curve (energy of the projectile) 
shows such pressures. 

Since the projectile is not only given velocity of translation, 
but also is given rotation, and the frictional and other losses must 
be allowed for, the ordinates of the lower curve are increased by 
12%. 

With these increased ordinates a new curve is plotted called 
the curve of “ maximum powder pressures.” Now, if at A, the 
highest point on the curve, a tangent be drawn parallel to the 
base line, as shown, then this tangent shows the maximum powder 
pressures to the left of dA and the curve the same to the right of 
A. In no case should 1.4 tunes the maximum powder pressure 
exceed the elastic strength for circumferential extens. 


Problems. 

PCH CHE =O itt == TOM awit, 5.0". WE 17.7") 0, = F755 
tons, 0, = 22.0, 6,= 22.0, find the Max. 6 of p, and the correspond- 
ing S, and Sy). 

AUS. a NiAXcaO Olf i, = 21.708 4 == 0200" 5S, = 6401. 
2m Aen tee eG On, IN, =e 1163750, e143 75,0516 tons! 
6,=17, 6,=22.2. Find Max. 6 of p,, and corresponding S, and 
SH, 
yea vl axe) OF Py 20.00 LOS, 5S 5.2=.0140 4) 5=-20327) 4 
ecto Oe aa. Se. Ga he el.0' = Os=18 atone 
6,=19.0, 6,=21. Construct the equation diagram; find max. 6 
of p, and the corresponding shrinkages; find F, and the allowable 
p, from equation (44). 

Mi. emViaand LOL (Pg 22.02. CONS, 522.0287 ,-S 5=.0470 , 
Fa 6.22". 

4. At Section IV of the 8-inch gun of Fig. 15, R,=5.5", 
ei OOe i p= 11.675 alg 10.75, ,.6,='55,000 lbs.,'6, = 60,000 Ibs, 
6,=65,000 lbs. Find the elastic limit for circumferential extension 
and the corresponding S, and S, (the gun as actually constructed 
has Viaw..0 of ,=68,840 lbs:, Sj=.021" and S,=.037"). 

5. Construct the equation diagram in the case of problem 4. 
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DISCUSSION. 


Prize Essay. 
(See No. 137.) 


ComMMANDER A. B. Horr, U. S. Navy.—The point of view of the expert 
accountant on the absorbing and constantly developing subject of navy 
yard economy is a most valuable and interesting one. The relation of 
accounting to navy yard economy is a clear one, and one of vital im- 
portance. It is, however, a more constricted question than that of navy 
yard economy, which is a broad gauge affair, having many phases. 

If a ship or shop is inefficient or uneconomical, a card index will some- 
times help to locate the trouble, but it takes sound practice working on 
sound principles to cure it. 

This I believe to be the universally accepted axiom in the industrial 
world. The way I read the essay, Paymaster Conard emphasizes the fact 
(sic) that if you have the right persons running a business it doesn’t make 
much difference how your business is organized. Now I believe this to 
be all wrong, and in explanation of such belief will touch on several 
places in the essay to explain my position. 

Those that have had actual experience in navy yard work know that 
many of the things that look delightfully simple on paper are full of 
difficulties. I believe a number of points made in the essay give the 
impression that in certain channels of administration things are not 
practically or efficiently managed. While I am not capable of holding 
the brief for navy yards, either in the accounting or industrial departments, 
I do not believe conditions are as I, personally, seem to gather from the 
essay as a whole. Not only have a large proportion of the essayist’s 
suggestions been going on at navy yards for some years, under directions 
from the different bureaus, but the methods are being improved all the time, 
under the stimulus of zeal and the desire to work together. 

Although all men are human, I do not believe that this desire to work 
together is absent from the officers of navy yards, as one might be led to 
infer after reading pages 52, 53, and 54. 

The thorough and interesting discussion of accounting and its possible 
relations to a system of navy yard work is the most comprehensive and 
invaluable addition to this subject that has yet appeared. This we might 
rightly expect from the essayist. 

From a discussion of the matter with officers actually at navy yards 
now, what we really seem to want at a yard is an accounting system that 
will give the detailed statements of (1) the actual cost against an appro- 
priation of every industrial job order; (II) comparative cost, on a similar 
system, with other navy yards. This is not easy, and I understand has 
not yet been satisfactorily developed. 

Let us take those portions of the essay where a different opinion 
is held from the essayist. 
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INTRODUCTION. 


The essay reads, “Readjustment of navy yard organization, and new dis- 
tributions ‘of authority over component parts will never of themselves 
produce great economies. . . . . Unless a constant incentive urges us for- 
ward not only do we fail to progress, but we fall back.” 

The essayist is here, I believe, in controversy with probably all employ- 
ers of labor and administrators of industries in every part of the world. 
It is usually claimed that what he says does not produce economy, is, on 
the contrary, exactly what does produce it. As to incentives in the navy, 
those that have hitherto furnished its progress, will continue to do so. 
These I take to be personal pride, an interest in one’s work, and the es- 
teem of one’s brother officers. We cannot in the service substitute any 
others. They have and are carrying us well at present. 

I submit that the organization of navy yards is the foremost essential 
to economy, and in this organization a sound cost and accounting system 
has its vital place. However, this system is of chief use to the Navy 
Department, not in primarily showing the quasi-industrial cost, but in 
showing the comparative cost at different yards of similar work. 

The results of the accounting and cost systems are for the benefit of the 
industrial heads at the navy yards, so that they may find waste by another 
method than the ones employed by them in the administration of their 
shops, etc. If the accounting system does not do this, it has not yet reached 
its ultimate development. When it does do this, I claim further informa- 
tion is supererogatory, and hence an unnecessary complication and ad- 
ministrative cost. 

As the essayist states, the separation of the military and the industrial 
costs in a navy yard is necessary. Otherwise it would be impossible to 
compare industrial costs at different yards. 

The difficulties are great but the system can be made uniform for the 
different yards. Unfortunately the essayist gives no suggestions as to 
this. Conference and agreement between the yards, with departmental 
approval of the result, should solve this problem. 

Sound navy yard economy lies somewhere between the ideas of the 
extreme military party and the extreme industrial party. And let it be 
noted that economy and cost are different things—both in civil and 
naval establishments. 

There is only one way to start in to arrive at economy. That is by 
first considering sound principles and then sound practice. 

“Principles” is organization; “practice” is administration. 

It must be considered what are the industrial reasons a navy yard exists 
for military purposes, and what are the military reasons a navy yard ex- 
ists as an industrial plant. 

It is respectfully submitted that the principles on which the present 
navy yard organization is laid down are the solution of the problem. 

In other words referring to the quotation from the essay at the be- 
ginning of these remarks, I claim the essayist is entirely in error. 

Again, the essayist lays down on page 5, the “ Difficulties in the Way of 
Economy.” They are indeed as he has written them. 
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He omits, however, an important point. That is, the “employment of 
labor” question. No industrial concern could survive if required to engage, 
employ, and discharge workmen on the system laid down for navy yards. 

Here again is a point where comparative cost does not, and never wiil, 
show comparative economy. 


Tue Mirirary Posr Anp Tue INbDUSTRIAL PLANT. 


On page 13 the essayist has, I believe, fallen into an error, common to 
some in the service, and to nearly all civilians. This is, that navy yard 
work can be compared, cost for cost, with civil commercial plants. By 
such I understand the term “Industrial Yards” to mean. If this term 
“Industrial Yards” is intended to mean merely the few ship-building con- 
cerns in the country, the ensuing remarks then have a narrower meaning, 
but are not otherwise affected. 

From conversation, however, with civilians engaged in commercial in- 
dustries, I believe that what was in mind in the quotation were large 
manufacturing plants employing many men of the trades similar to those 
found in a navy yard. 

Leaving aside the principle for which a civil industry exists (to make 
money), and a navy yard industrial plant exists (to prepare the materiel 
of the fleet for action), the underlying error in most comparisons—ad- 
ministrative as well as cost, but especially cost,—is, that civil plants are 
almost entirely manufacturing and navy yard plants are almost entirely 
repairing plants. The essayist mentions this fact, but lays no stress on it. 
Whereas it is the whole thing, practically speaking. 

Manufacture by a repair plant is costly, and so is repair by a manufactur- 
ing plant. In manufacture, “detail repetition” is the key note; in repairs 
the “job order” is the unit of work. 

Of course space forbids dilation on this point, but is not the essential 
difference clear enough to show the greater or less futility of actual cost, 
as an industrial comparison of economy, between a navy yard and a civil 
manufacturing concern,—even if the former had no military features as 
a modification? Of course we further befog the civilian by calling our 
repair plant the “Manufacturing Department.” 

As to the industrial plant of the New York yard being worth twenty 
millions, the essayist himself admits no civil concern would sink so much 
money in a plant that produces relatively such a small percentage of the 
capital invested. 

Does not this of itself somewhat enfeeble the deductions made by the 
essayist as to the great advantage to be derived from comparison with 
actual commercial costs. 

Then he says: “But the New York navy yard under different and im- 
proved methods of financial and administrative management could equal 
the output of the private plant, without increasing the extra labor expenses 
_that have been cited.” Not only is this statement unbelievable to the 
writer, from a mercantile point of view, but nowhere in the essay do I 
find any suggestions as to how this is to be done, nor a discussion of the 
case in any of its bearings. It is certainly a grave impeachment of present 
methods without adequate representation of logic. 
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ESTIMATES. 


Practical experience in estimating at navy yards would, I think, 
modify many of the expressed views of the essayist. I remember a type 
case, renewing the deck plating of a collier in dry dock. 

A large crane was handy; transportation to the plate shop was cheap ; 
the collier was to remain in dock three weeks. The estimate was $700. 
A few days after work had begun the dry dock was needed for another 
ship for some military reason, and the collier was tucked away in the 
‘best available spot, taking into consideration all the other work going 
on at the yard. At this spot there was no handy crane. The transporta- 
tion of material was expensive. The time element of labor much in- 
creased, as well as the cost of handling material. The job eventually cost 
$1200. This is a type case only. 

As to comparing the estimate for repair work at a navy yard with the 
estimate for the same job at a private plant, as no basis for comparison 
can exist by the very nature of the case, it is a dream pure and simple. 
By this I don’t mean that you cannot take one set of figures given you 
by the navy yard and another set given you by the civil yard and say 
which is the greater. 

Each may be honest figures, too. But they do not mean the same thing 
and are on totally different planes of reference. 

This can be seen by noting that private plants do little repair work con- 
sidered as a percentage of their total output, while it is the other way 
around for navy yards. This being so, we have already noted the com- 
plete difference of principle and practice governing these two different 
kinds of industrial endeavor. 

Another thing should also be noted. When shipyards do repair work, 
unless it is a very large job indeed, the ship they do it on goes to their 
yard, as a rule, either because they are nearby, or, if more than one yard 
is at hand, as on the Clyde or Delaware, they go to a yard for various 
other reasons. _ 

Page 29, last paragraph, does not coincide with the usual navy yard 
practice as I have found it. 

The estimates in a majority of cases are remarkably close and generally a 
little over the resulting charged cost. This is a matter the Inspection 
Officer is especially charged with and watches. 

As a matter of fact all shops and divisions make their estimates almost 
exactly on the scheme proposed by the essayist, and have been doing so 
for many years (pp. 31 and 32). How else could estimating be done? 

The omission by the essayist of any mention of the duties and functions 
of the Inspection Department, leaves a vital and necessary branch of the 
present organization out in the cold. As this department probably tends 
toward economy more than any one single force in the present system, 
failure to mention it is unusual. 


MANUFAcTURING At Navy Yarns. 


Under this head the essayist covers the ground familiar to navy yard 
officials. The essayist broaches as something quite new a system of man- 
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ufacturing articles at different yards, the locality depending on the economy 
obtainable. This system has been going on for years. 
And just as the essayist says: “to fill requisitions for stock.” 


ADMINISTRATIVE METHODS. 


In the brief discussion, or rather remarks, that are given this very com- 
prehensive subject, two notes seem to stand out clearly. 

One is, that the organization of a yard is immaterial for the conduct 
of work and economical production, and the other is the essayist’s un- 
familiarity with the manager’s office in a navy yard. 

As to the latter, I venture to say that he will find in general carried out 
already his extensive suggestions on pages 53 and 54; and that there is a 
thoroughly just appreciation of the duties of manager in that quarter of the 
industrial plant. 

At the top of page 53 the essayist says:—‘ The grouping of these shops 
into one or two divisions is merely a question of administrative expedi- 
ency, .. . . Either plan will work, and work well, provided the right 
men are in charge.” 

It is impossible to read this other than that the essayist believes that 
personalities, not principles, are of sole value in a big business. Unfor- 
tunately most large commercial concerns think that one is as important 
as the other. In fact that the base requirement is the “ organization.” 

As all students of the navy yard question know, the present navy yard 
organization is the one in vogue at practically all shipyards in the world. 
Is this an indication that shipyards believe that the question of one or two 
divisions is simply one of administrative expediency? Or is there some eco- 
nomical industrial reason underlying this universal practice? We know 
enough about business interests to know that if that is the “type” organ- 
ization there is economy in it. Anyone who has had experience at a private 
shipyard knows that the two divisions there work along together just 
about as independently as the divisions at a navy yard, that they are sub- 
ject to just about the same amount of “management,” and that each one 
has about the same “growls” as out own divisions. 

We have nothing to learn from them there. 

The ultimate expression of this claim advanced by the essayist that 
“persons, not principles” are what is important in industrial work, is 
found on page 53 (bottom) and (top) 54. Not only would this be introduc- 
ing an extra person between the commandant and the industrial activities 
of the yard, but it is a query as to where we would expect to find officers 
of the Pay Corps or Construction Corps who have been trained in the 
preparation of the fleet or its units, in all departments. Commercial prac- 
tice is, that it takes both principles and persons to be successful. 


CONCLUSION. 


In conclusion let us note the following, on page 58. 
“Tt is, of course, possible to produce economies without reference to 
such an accounting system. As a matter of fact, an accounting system does 
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not of itself produce any economies at all. It merely points out where 
the loss is going on, so that better methods may be instituted.” 

How does the essayist reconcile this statement with the one quoted at the 
beginning of this article. “Readjustment of navy yard organization, etc., 
will never produce great economies.” 

If organization won’t do it and accounting systems won't do it, what 
will then? 

What is economy? Is it the cost of some individual piece of work 
compared with the cost of another individual piece of work? If that is so, 
then the question whether the work is done rightly does not enter. And 
yet whether it is done rightly is a question of organization. 

The last paragraph of the essay says: “In the course of time there is 
every reason to believe that naval plants, instead of being at the bottom 
of the ladder of industrial efficiency, may be at the top, and serve as models 
for private plants to pattern by.” 

What is the “bottom of the ladder” of industrial efficiency ? 

Where does the comparison begin? Where does it end? 

Is it cost per job order compared with some outside firm? I think not. 

Is it all possible economy of money? Undoubtedly. 

Let us not be led astray by failure to note the fundamental differences 
and fundamental likenesses between naval and commercial plants. Until 
we absorb these, with a just appreciation, we are apt to arrive at compara- 
tive economical results that are all wrong. But as the essayist declares, “a 
good accounting system is a necessity.” 


Lizut.-CoMMANDER A. M. Coox, U. S. Navy.—Paymaster Conard has 
introduced a subject for discussion which will be interesting and profitable 
for the service as a whole, and particularly so for those who are engaged 
in navy yard work. It is believed that the discussion can be extended 
without limit as to space or time with advantage to those who are at- 
tempting to solve the problem of efficient management of the many large 
industrial establishments under the Navy Department. 

It is hardly to be expected that all will agree with the author, and he 
anticipates this point in his remarks. 

Discussion is based primarily on differences of opinion, and I shall pro- 
ceed without enumerating the many generalities with which all must agree. 

It is believed that economy, in its true meaning to the navy, is not prop- 
erly interpreted. Economy, or efficiency, is measured of necessity in dol- 
lars and cents, and by comparison with some standard. 

The question of this standard is of the first importance in this discussion. 
I believe the paymaster is in error in trying to make commercial cost a 
standard, as I gather is his intention. 

There is no doubt that when commercial costs are less than yard costs, 
other things being equal, articles should be purchased in the open market. 
This is the general practice already. There may be some articles still man- 
ufactured in yards, however, which could be better purchased in the market, 


and the question in this connection is to determine how much it costs 
to make them. 
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This brings us to the question of the method of determining the cost 
of navy-yard work. The costs of the clerks in the Accounting Officer’s 
office, and of the clerks in the manufacturing department, it is assumed all 
will agree, should be included in the ultimate cost. In my opinion much 
of the expense now charged to Title “S” should also be included. When 
we are determining a figure to compare with commercial prices we should 
include a factor for interest on investment and depreciation, and these as 
well as others should be considered, especially when new equipment is to 
be purchased for the prosecution of new work. On the other hand we 
should have an allowance made when the equipment is of a general nature 
and especially if it will be valuable or is necessary for work of such a 
nature that it must be done in our yards. 

In the end economy is measured by efficiency, and the proper standard 
for comparison of much the larger part of our work must be the cost of 
similar work at other navy yards, and with standards which we ourselves 
establish. 

These standards are measured by time primarily, and because time is 
money, it is generally possible to report results in dollars and cents. A 
recent article on bricklaying in one of the magazines is the illustration of 
the establishment of a standard. If Mr. Taylor had assumed as a stand- 
ard the rate of work of bricklayers in Chicago, or any other place, to 
determine if his workmen were efficient or not, he would have been sat-: 
isfied with old results. But instead of that he established his own stand- 
ard, and that is exactly what we must do, each one for himself. Then 
compare results of one yard with another to find out who has made the 
best standard. After comparison we will find that generally we can learn 
something from our neighbors, the other yards. We must exchange freely 
our methods and results with the idea of always arriving at a better way. 
It is only by such methods that we can attain results which will be satis- 
factory to all. Our work will not admit of general comparison with com- 
mercial establishments at present. But that is no reason why we should 
not strive for efficiency. The profit and loss account will not serve the 
purpose. 

As an illustration we will assume that Fort Mifflin and St. Juliens, 
both magazines being similarly equipped, in every way, were doing similar 
work.on powder. Assuming the cost of labor for preparing a 12” charge 
is the same, then the efficiency of both would be the same. The cost of 
material for a charge is about $135.00 at St. Juliens while at Fort Mifflin 
it is $180.00. Here is a difference of $45.00 in material, while all the labor 
involved, including all indirect charges of every kind is only about $2.00. 
It is evidently unfair when this work is being done by the hundreds or 
thousands, to establish a unit cost and charge or credit P & L with the 
difference. 

On page 5 the paymaster specifies several elements which interfere with 
economy. Let us look at them. 

_ 1. If laborers are kept on the roll and paid when they are not necessary 
it is inefficiency on the part of the management, and the labor cost at that 
yard will increase. This is a point which is believed now to be largely 
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eliminated. The maintenance of shops in which little or no work is being 
done is an expense to the government and is part of the legitimate cost 
of work at a yard. In addition to maintenance there should be interest 
and depreciation added, thus the extra equipment which is not used, while 
it affords facilities, adds to cost, which is considered proper. 

2. The maintenance of yards at Algiers, Port Royal, etc., while an 
expense to the Department, in no way affects the cost of maintenance of 
other yards. 

3 & 4. I do not feel that any objection can be made against these laws. 
They are just and reasonable. The fact that they exist is only one of 
many reasons why ultimate navy yard costs cannot be compared with fair- 
ness with commercial costs. 

5 & 6. No comment necessary. 

7. It is not understood wherein the method of appropriation increases 
costs, except the additional work in accounting. This is very small, and 
under present methods is not included in navy yard costs. 

The author has assumed that it is desirable to compare our costs with 
commercial “selling prices”. To my mind this is not only impracticable 
as a general rule, but is inadvisable and unnecessary. By the establish- 
ment of efficiency standards and the comparison of these standards of one 
yard with those of another yard, as well as the resulting costs, we will 
have progressed, and will have a foundation for future improvement which 
will eventually lead to efficiency. And what we are striving for is efficiency 
with economy rather than economy alone. If we attain the former our 
result is the desirable one, while we might achieve economy at a serious 
cost in our ultimate efficiency. 

There are many excellent ideas expressed in the essay, and of course 
there are the axiomatic remarks with which no one can differ. But, on 
the whole, the idea of a profit and loss account does not appeal to me as a 
reasonable one. 

The establishment of a standard of cost is fairly well illustrated by 
considering the details of making 12” bags :— 

The work was divided into parts and costs of each part determined as 
follows :— 


Unit time in minutes. 
Minimum. Maximum. 


1. Laying out cloth preparatory to cutting........... 0.60 0.67 - 
2 Cutting body eae sens Apt, MMe Oe pe 1.28 
Bal Cuttinig tops... Ve eee beats aren eee CaN Rb 1.30 7 
4. Marking body for location of flap ................ 1.07 1.20 
5 Sewinembodya and i tlapsse mean sees een eee ee 4.28 9.37 
OR Sewingiitopminwbag ie. yt ses seen ee eevee 7.50 II.1I 
7 Making) Strap smmncns sias..hse eee a aie dae ane, Byes 1.00 1.50 
SHEASIES MN OTE SLOG, GIP WON «Alonines ao Jose's eaobuonebae al 3.75 4.61 

Total ho 728 eesti. s de ee ee 20.78 31.61 

ACEYTS COTS), (8h) araenetanen eS epen csi ae eet cee ee 1.88 1.95 


Atp3tp cents: tai aac erg eet. anc eins eee 18.90 29.66 
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The laying out and cutting is done by Ist-class ordnancemen at 41 cents 
per hour. All other labor at 31 cents per hour. The unit cost of bags 
was thus from $0.110 to $0.16657, depending on the skill of the different 
workmen, and the minimum becomes the standard. One of the more 
skillful men, doing all the different items in succession, did four bags in 
1% hours, or at unit cost of $0.116. This rate was more than could be 
expected to be maintained, but was a demonstration that the standard was 
reasonable. 

Since this standard was established, in Nov., 1909, the methods of hand- 
ling the work have been modified. Power is now available for sewing and 
cutting, a reel for holding a bolt of cloth has been made to facilitate laying 
out, and the workmen, by reason of more experience, can do faster work. 
Workmen have been sorted so that none but efficient men are used at the 
work. The result is shown in the fact that the latest cost for labor for 
these bags was $0.06497. On account of the change in conditions a new 
standard should be established. 


Civit ENGINEER P. L. Reep, U. S. Navy.—The prize essay on “ Navy 
Yard Economy,’ published in the March Procrerepines, urges at length 
the potency of “sound accounting methods” in promoting navy yard 
efficiency and would further elaborate a system of accounts, put into effect 
within the last two years, which, in its turn, was considerably more in- 
volved than the practice which preceded it. Lest there be danger of too 
ready acceptance of the claims of advanced accountancy as a panacea for 
industrial ills, and of the promotion of book-keeping as a predominant art 
and factor in the economical administration of our navy yards, some 
things may well be set down as counterweight, to avoid upsetting the 
balance which we need in our efforts to promote real efficiency. 

There can be no question of the author’s statement on page 4 that with 
practically fixed annual appropriations, a saving of two million dollars 
each year of what is now industrial waste would aid military efficiency 
materially, but this can hardly be considered an argument that such a 
waste may be saved by a different method of keeping our books. 

Then comes the commonly accepted doctrine that men work for re- 
wards, such as money, honor or distinction, and desire to excel, and then 
a search for a yard stick with which to measure excellence or to de- 
termine relative efficiency in those in responsible charge of work in order 
that it may be duly rewarded. This is taken to be Cost of output,—Cost 
with a large C—a cost for each product of the establishment, which shall 
be the exact cost and not a near cost. Navy yard costs are considered as 
made up of “factory costs”’ consisting of direct labor and material and 
an allotted proportion of indirect department and shop costs; plus manag- 
ing, office, etc., expenses; making the “production costs.” (Most writers 
commence with “prime cost” represented by direct labor and material 
only.) 

The author considers that costs of production so determined can be 
made a fairer test of efficiency than is possible in target practice or 
steaming contests. It may be worth while.to examine a little into the in- 
direct charges which with direct labor and material (prime cost), make up 
the “production cost.” 
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It may. be stated at once that there is no generally accepted way of dis- 
tributing general’ or indirect expenses to individual products. Some 
experts recommend one way, some another and others are impartial and 
give you a choice of half a dozen, each method giving a different pro- 
duction cost for any given element of output. Each has certain advantages 
over the others in particular cases. 

General or indirect expense is made up of many entirely dissimilar items, 
having little or no connection with each other; many of them without any 
bearing whatever upon the efficiency with which work is being conducted 
in a given shop, yet this indirect expense must be lumped and spread 
some way or other over the output of all the shops to obtain the “ pro- 
duction costs” upon which to base efficiency. 

Because the yard supports a powerful floating crane, expensive in first 
cost and maintenance, in order that it may perform a vital function pos- 
sibly once a year, should this reflect on the efficiency of the foreman 
patternmaker by increasing the “production costs” with which his ef- 
ficiency is to be measured? Or let us say that in one yard, power obtained 
from a waterfall is purchased at one cent a kilowatt hour, while in another 
it is produced from expensive coal in an old plant and costs 3% cents a 
kilowatt hour. Is the master shipfitter or the construction officer at the 
former yard to be given this advantage in measuring relative efficiency in 
turning out steel barges? 

Rather would it not seem that prime cost—that is direct labor and 
material only—would be a better measure, imperfect as it is, due to many 
causes which occur to any one giving the subject a moment’s consideration. 
It must appear to the ordinary man that the statement that production 
costs can be made a more reliable measure of efficiency than target prac- 
tice with guns and ships of the same class, with all conditions standardized 
so far as possible or steaming trials under like conditions, is by no means 
self evident, and that the presumption is all the other way. 

The author, aiming to obtain comparative “production costs,” finds 
it manifestly necessary first to eliminate “military” expenses from the 
overhead or indirect expense of the industrial plant and points out the 
difficulties in determining what, or in what degree, given expenses are of 
a military or non-industrial nature. 

This segregation is difficult enough; some would put it stronger. Take 
the floating crane used as an illustration above, a general office building, 
shops and power plants to which expense has been added in original con- 
struction and maintenance for architectural embellishments or other dis- 
play. Electric lighting becoming a government institution but in excess 
of manufacturing requirements, dry docks, sea walls, etc., etc. 

The author suggests the following test as a solution. “Does it in any 
way benefit or assist the production at the yard?” To some this may 
appear to be begging the question. 

As shops have never been and probably never will be built in navy yards 
to make or save money, the suggestion that the costs be capitalized on 
paper and accounts be kept of fictitious interest and taxes, does not appeal 
strongly. 


Allowances for depreciation are also necessary to the perfect “ produc- 
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tion cost,” lest we deceive ourselves as to the true costs, but is an officer 
to be handicapped on his efficiency record if he happens to be ordered to 
a yard which has a lot of superfluous high priced equipment, a percentage 
of. which must be written off and added to the expense of the output of 
his shops? 

Depreciation and renewal accounts imply a normal basic equipment to 
be brought up to par from year to year or at longer intervals. Few shops 
have any such status. Some are old and being gradually abandoned, 
others are new and are being more or less gradually equipped. The dis- 
tinction between renewals and betterments is as difficult to draw as that 
between military and industrial expense. Similar remarks apply to fire insur- 
ance accounts where the risk is assumed by the owner. Some private corpo- 
rations maintain such depreciation and insurance accounts in order that 
a close estimate may be obtained of the surplus or deficiency resulting from 
operations extending over a certain period, as a year or more, as a guide 
in the declaration of dividends or other important financial action. This 
practice is by no means universal or even general in corporation account- 
ing, where there are definite results to be attained. The navy yards are 
in no such position; the words “profit,” “loss,” and “ dividends,’ can 
hardly be strained to have any application to navy yard operations. 

The culmination of the author’s recommendations, however, is an ac- 
count called “profit and loss” from some vague analogy to the similar 
accounts in commercial establishments. 

It is made up chiefly of differences between the yard “ production costs” 
and market prices, or costs as estimated in advance by the yard manufac- 
turing or surveying officers, as the case may be. Here is a grouping of 
separate and unrelated items into an account, which, when obtained, would 
mean nothing whatever. Any value it might have could only be made 
available by picking it to pieces and considering each element on its 
merits. No valid reason appears for assembling them at all. 

Having tried, in this brief discussion, to invite attention to some of the 
difficulties to be overcome in determining “production costs” and their 
doubtful usefulness as measures of efficiency when obtained, it remains 
to be added that assuming the cost of an article or service is accurately 
determined on any basis whatever, the important question arises as to 
what was obtained for the expenditure. 

A cost expressed in dollars and cents means nothing till we know what 
we got for it. 

If it was one of the jobs which make up the greater part of a navy 
yard’s industrial activity, it was different from any other job ever per- 
formed, and assuming we know exactly what it cost, we have by no means 
determined the efficiency of the expenditure and in many cases have hardly 
started. 

As a matter of fact, advanced cost keeping of the kind here considered 
is in its most unfavorable environment in an establishment such as the 
average navy yard where work is irregular, extremely varied, and mostly 
of a repair nature. 

The author in a “ Conclusion,’ sums up his recommendations and as 
this discussion has attempted to show opposing considerations in order 
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to assist in a fair discussion of the claims of still higher methods of ac- 
counting in navy yards than those now in force, some of the conclusions 
must be questioned. 

The author considers that “economy in navy yards can be generatly 
introduced only by the installation of a thorough system of accounts which 
will cover absolutely all classes of expenditures (this, by the way, must 
be effected by any system of book-keeping in which balances are struck), 
throw into relief the major extravagances and block off or circumscribe 
the channels through which money flows in such a way that no part may 
escape into that indefinite region lying between ‘military expense’ and 
“cost of production.’” 

It may be submitted that a prorated general expense account, which is 
to form a part of the cost of production of each article does not throw 
anything into relief and that few regions are more indefinite. 

As the author adds, “an accounting system does not of itself produce 
any economies at all, it merely points out where the loss is going on.” 
But would the “production cost” of a job in a navy yard, containing a 
small share of a hundred unrelated items of general expense having no real 
connection with this job, point out anything tangible? Ordinary accounts 
are criticized by the author because they confine attention to obvious ex- 
travagances. But does not an obvious extravagance give a better op- 
portunity for correction than a vague indication that production costs are 
high. Again the common methods are criticized “because the efforts of a 
few reformers only are utilized on certain specific details.” It is submitted 
that all improvements and reforms are effected in just that way, by taking 
up specific details. 

The mere knowledge that total costs are higher than we think they ought 
to be is of no service in itself towards reducing them; but when we find 
that a man is taking two days to do a job that we know is usually or can 
be easily done in one, we have something to take hold of and some chance 
of improving our administration. Old fashioned prime costs tell us this 
quicker than modern “ production costs.” 

Much improvement in the way of uniformity and consolidation of ac- 
counts, and standardizing classifications of the items of general expense 
has been effected in navy yard accounting in recent years. 

Given prime costs of output, i. e., direct labor and material, classified 
by jobs and shops; the items of shop expense, also classified under stand- 
ardized sub-heads; the cost of power and of general expense by com- 
ponent items likewise standardized; all for any given month, which the 
present system already provides, before prorating indirect expense to 
individual jobs; and the man in responsible charge or a superior has 
definite data which he can use in that way which best suits his present 
needs, applying indirect expense to those individual jobs which he desires 
to investigate with the judgment which comes from a knowledge of the 
special conditions affecting the yard and the job. This process cannot be 
covered by an arbitrary set of rules to be applied by a bookkeeper, and 
there appears to be no intrinsic necessity for working it out for every 
job in a navy yard but only from time to time for large or typical jobs. 

It must not be forgotten that accounts can never take the place of sound 
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judgment, that a relatively few primary and definite costs are more useful 
than a mass of indefinite secondary costs, and that general reforms 
are always made up of concrete individual items, selected out and given 
power by the temporary concentration of force upon them. 

The railroads representing by far the most important single mechanical 
industry in this country do not attempt to distribute their indirect charges 
over their product, transportation, but under the direction of the Inter- 
state Commerce Commission classify their expenditures in a uniform 
manner and are content to give the number of ton miles, passenger miles, 
‘train miles, etc., on one side and the classified expenditures made in pro- 
ducing these results on the other, leaving it to each expert to apply these 
in his judgment in the way which best suits the purpose in hand. May 
not there be a valuable precedent in this practice brought about by the 
efforts of probably the largest group of able accountants and statisticians 
to be found in any industry in the world, who have a much greater in- 
centive for determining true costs than exists in a navy yard, since the 
corporate and physical existence of a railroad hance on a favorable bal- 
ance between revenue and expense. 


Captain T. W. Kinxaip, U. S. Navy.—Paymaster Conard’s article 
presents a scheme for navy yard accounting that looks promising. Much 
hard work, however, would doubtless be necessary during the period of 
passing from the present system to the one proposed. As stated in the 
paper, an accounting system does not of itself produce economies; it 
merely points out where losses are going on, in order that better methods 
may be instituted. 

I am in agreement with the author in his contention that what is needed 
most of all is decentralization. The Navy Department now attehds to 
countless details that should never get beyond the Commandant’s Office. 

Another statement that will doubtless command much approval is: 
“A simple proviso in one appropriation limiting the total amount to be 
employed in navy yards for clerical and drafting force would be much 
more business like.’ The delay now experienced in getting an additional 
draftsman or clerk when needed is a source of exasperation as well as a 
barrier to economy. Decentralization might ameliorate this condition. 
No commercial firm could do business if hampered in procuring clerical 
or drafting assistance as are the officers of a navy yard. 

The suggestions as to improved methods of appropriating funds appear 
to be sound; but whether Congress can be induced to accept ideas that 
make for simplification in administration and accounting remains to be 
seen. 

One statement of the author’s that I find myself unable to agree to is 
to the effect that navy yard plants offer an exceptionally good field for the 
application of the ideas of Mr. Taylor and other efficiency engineers. 
Doubtless improved methods can be introduced anywhere; but a navy 
yard, where repeat work is not the rule, is far from being an ideal field. 
However, if additional clerical and scientific assistants are allowed, im- 
provements in expedition and economy of work can be effected. 

While the author must be congratulated on the thoroughness of his 
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paper considered as a treatment of the subject of accounting at the navy 
yards, yet under the broad title of “Navy Yard Economy”? much could 
have been said as to special means of economizing, such for example as 
abolishing some of the yards; consolidating the manufacturing divisions ; 
and improving the rapidity of the purchasing system for tools and supplies 
needed in manufacturing. Ox-team purchasing methods are not suited to 
the present age of high speed steel and improved shop management. 


C. A. Carson, Civir ENGINEER U. S. Navy.—The author of the essay 
entitled “Navy Yard Economy” has apparently set out with the convic- 
tion that the successful conduct of large industrial or engineering works 
is primarily dependent upon, and made possible by, the adherence to cer- 
tain forms of general accounting. This may be the reason for the use of 
the word “economy” in the title, but the article also goes into several 
phases of engineering management and some considerations of political 
economy. H 

While the words “economy” and “efficiency” are used as words to 
conjure with by certain schools of men, there are at the present time 
indications of an optimism as to results possible by certain systems that 
later experience may show to have been unwarranted. In every phase of 
human endeavor, continual attempts are being made to find shortcuts and 
methods that apparently give something for nothing, or at least are an 
improvement over the law of the conservation of energy. We continually 
reach out for prospects that would seem to prove that 2 plus 2 can, in some 
cases, be made to equal 5. 

The writer states that “it is possible to save fully two million dollars per 
year by proper methods of administration, accounting and accountability.” 
This figure must, therefore, have been arrived at by adding together the 
saving under administration, that under accounting, and that under account- 
ability. To bring this estimate down to where concrete figures can be scru- 
tinized, the writer is sure everyone would like to see the detail figures 
going to make up the total of the estimate. In this case, a specific figure 
being given, the whole discussion would be of much greater value if the 
itemized savings were set forth. It might then be possible, step by step, 
to try out any one item and see whether or not the estimated saving could 
actually be realized. 


, 


“THE DIFFICULTIES IN THE WAY OF ECONOMY.” 


Under the above heading the author makes use of the word “ economy ” 
in a different sense from the ordinary accepted meaning of the word. ite 
in place of economy, which is a relative term, the words “lowest cost” 
were used, the various items operating against such would be pertinent. 
For instance, the eight hour law, which has the effect of increasing the rate 
paid per hour, has nothing whatever to do with the question of economy. 
If it has, it needs but a simple examination to show that the only place in 
the world where ships can be built with economy is at the works of the 
large English ship builders. The question that is presented at a navy yard 
is not whether by working 10, 12 or 14 hours a day the first cost of a piece 
of work can be reduced, but is one as to whether during the eight hours 
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of work, the maximum results for that length of endeavor are obtained. 
The question of the eight hour law is a matter of political economy which 
lies outside of the province of the Government’s servants to alter. 

‘The statement is made that “The Navy possesses a number of inde- 
pendent industrial concerns which, judging from the history of industrial 
development in the United States, are capable of being welded into one 
vast corporation under one general management in which economies can 
be introduced which would not be possible if plants were run separately.” 
If the navy yards have ever been independent industrial concerns this 
must be news to everyone. The great stumbling block in comparing the 
constructive activity of the Navy is due to the fact that the Navy Yard 
has been compared to an independent shipbuilding plant, where the entire 
management is local, from the President of the Company down. The 
navy yards not being manufacturing plants in the true sense, but job- 
bing repair plants doing incidentally some ship construction, it would 
seem that a much clearer understanding of their relation to private con- 
cerns and the Government would be derived by drawing the comparison 
between a naval organization and a large railroad system. The individual 
navy yards from the early days of the establishment of the departmental 
system, have occupied coordinate positions in the organization of the Navy. 
If one considers that each navy yard is an organization like that of a 
division on a railroad, it will be noted in the first place that divisions 
are established on railroads in order to divide up the: work into groups 
that can be efficiently operated by the division superintendents. In the 
same way, if the Navy were small, but one navy yard might suffice, were 
it not for the fact that consideration must also be given to strategic and 
geographic conditions. The navy yards, instead of being connected by 
railroad tracks, are in communication by water routes, but the problems 
to be met at the yards are similar to those encountered in each division 
of the railroad. The battleships, like the locomotives, require repairs from 
time to time at the division shops, and while in commission bring into 
operation all the functions that are met with in handling the material of 
the Navy. As the Navy Department, through its bureaus, exercises juris- 
diction over the various functions that can most advantageously be con- 
trolled by various department heads, so does the railroad system, through 
its various vice presidents, or department heads, exercise control, each 
in his own bureau or department. The division superintendent is gen- 
erally the local representative of that department chief exercising man- 
agement over the operation of the trains. The division superintendent, 
like the Commandant, has under his supervision the various division 
officers, each charged with carrying out on that division the corresponding 
functions that are exercised by the various heads of departments at head- 
quarters. On the Union Pacific Railroad there is being tried out a system 
whereby in the absence of the division superintendent the various other 
officers, such as division engineer, master mechanic and train dispatcher are 
all termed assistant superintendents, and each one is available to take 
charge in the absence of the division superintendent, thereby training 
each one in the entire problem of that division, rather than leaving it to 
the chief clerk or secretary to act for the division superintendent. 
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While the outline of the railroad organization is brought up at this 
point, it may be noted that toward the end of the article the author advo- 
cates a system of inspectors who shall oversee the work being done for the 
respective bureaus. As in the case of the railroads, the actual result 
of such a system would be a duplication of all the assistant superintend- 
ents or working heads of departments. For each master mechanic in 
charge of railroad shops, a master mechanic inspector would be required; 
fer each division engineer, a division engineer inspector would be re- 
quired; for each division train dispatcher, a division train dispatcher in- 
spector would be required. The railroads consider the division superin- 
tendent as the man sufficient to make all inspections on that division, and 
for the more technical works, the chief engineer of the road, the engineer 
in charge of maintenance of..way, and the superintendent in charge of 
motive power, are expected to keep in touch with the work being carried 
out locally on each division by their local agents. The interests of the 
divisional officers being the same as that of the higher officials of the 
railroad, there is no occasion for the employment of inspectors merely as 
watchmen, when the work is being performed by the railroad’s own forces. 
When the work, however, is done by contract, the railroad as well as the 
Government, as a necessary part of the execution of the contract and the 
protection of both interests, must provide for continuous inspection, but 
this expense is a necessary evil. Why any one should advocate the ap- 
plication of such a system, where there is no incentive to skimp the work 
or change the design for personal financial advantage, is not understood. 


: “THE DIFFICULTIES IN THE WAY OF ECONOMY.” 

The author states that the incentive for commercial efficiency is the de- 
sire to excel, and that this same incentive can be utilized in our navy 
yard plants, and then proceeds to outline a method of competition to 
obtain such comparisons. It seems that the functions of the accounting 
system, as laid down by the author are so comprehensive that, the machine 
once started in operation, there will not be so pressing a need for trained 
administrative officers; that it will be possible to devise an elaborate sys- 
tem of tables, or possibly a slide rule on which all the conditions of any 
problem could be set down and the result obtained would register ac- 
curately the effect of such expenditures. 

If as a result of years of analysis there have been discovered certain re- 
lations between all the elements that enter into the cost of any product, 
it would seem that long before this the mathematicians would have evolved 
for us the equations that would give the solution of all the problems. 
Every time that the writer has brought in to his mind a concrete prob- 
lem to be measured by any system, it has always seemed that the number 
of variable quantities so far exceeded the number of equations that could 
be drawn, that a mathematical solution was out of the question. 

Except for the purpose of trying to find out whether it would pay the 
Government to actually manufacture articles on a commercial scale, the 
details going to make up the production cost are not the determining 
factor in the questions of economy as respects the performance of the large 
part of the navy yard work. It would seem that true manufacturing, 
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that is, the making of articles of one kind by continuous repetition, is a 
field which the Government in the first place can not have contemplated 
entering into, and secondly, it would take but a superficial investigation 
to satisfy one that a manufacturing plant engaged solely in rolling steel 
rails, or casting pipe fittings, or manufacturing sheaves and blocks, could 
produce such articles at the lowest cost, and that a concern engaged in 
jobbing repair work and the assembling of manufactured parts, could not 
enter any one of these special fields with financial advantage. 

The work of true manufacturing plants permits of the application of a 
more uniform system of accounts than is possible on a railroad or in the 
Naval Establishment. The fact must not be lost sight of that in all questions 
of cost there is the greatest danger of accepting as absolute, figures and 
combinations of the same which are built up on estimates and hypothetical 
divisions, items composing which may have no actual relation such as the 
figures would apparently indicate. The questions before the railroad in 
making repairs to its locomotives, cars, track, bridges, stations and ter- 
minal buildings, are similar to those presented at the navy yards. The 
railroad once established enjoys a monopoly within certain limits of terri- 
tory and to maintain its charter, must operate. It has been found that 
for successful operation it can not go out of business because some other 
railroad can actually haul the freight to certain points at less cost, either by 
reason of a larger volume of work or freight handled, or by a more favor- 
able construction of the road. It would be suicidal for the railroad to 
let a contract for carrying its freight or doing its work to the other road, 
and at the same time be obliged to keep its own road running with a re- 
duced tonnage; all the freight that could be more cheaply carried being 
placed by contract with the other road. 

This is the position in which most of the navy yards are to be found. 
Their construction is not entailed by any reasons of commercial necessity. 
Congress can not have justified its appropriations to the Navy on the 
ground that this work could be done more cheaply than if it were all 
placed in the hands of commercial firms. This does not prevent the Gov- 
ernment, however, from endeavoring to do its work with the greatest 
economy, but in making a comparison between its work and that of a 
commercial concern, the question of economy can only be determined 
relatively. The Government may do a piece of work on the eight hour 
basis with relatively greater economy than a private concern requiring 
ten hours a day. If all other conditions were equal and the Government 
produced a piece of work in eight hours at the same cost as the same 
work by the private concern in ten hours, it is readily seen that the Gov- 
ernment’s work was in reality more economically performed, although the 
total cost in each case was the same. 


“THE MEASURE OF EFFICIENCY.” 


The author’s scheme for the establishment of a fictitious profit and loss 
account which is first introduced under the head “The Measure of Eff- 
ciency,’ resolves itself into a scheme of premium, bonus, or profit sharing, 
without rendering any financial return to the workmen or the officers pro- 
ducing the profitable results, or deducting from their pay the losses. This 
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brings up the question of administration and yard management, and if the 
theoretical profit and loss account is of more than paper value, it would 
be reasonable to conclude that the employes and officers interested should 
be granted one-half of the profits, the remaining half being retained in the 
possession of the Government. A practical application of this idea, I think, 
would conclusively demonstrate the fallacy of considering this paper ac- 
count as having an actual reality in dollars and cents, in fact officers ex- 
perienced in estimating construction or repair work would need no such 
demonstration to satisfy themselves of the outcome. 


THE MILITARY POST AND THE INDUSTRIAL PLANT. 


The division of a navy yard into a military post and an industrial plant 
is purely theoretical. Following the same line of reasoning it would be 
logical to classify portions of the battleship hull, engines and boilers as 
industrial functions, inasmuch as the same facilities may be obtained in 
commercial practice, and the military functions as only such parts of the 
ship as the armor, the guns, the magazines and special supports therefor. 
In other words the representation that the navy yard has two separate 
and distinct functions is analogous to treating a successful battleship as a 
commercial vessel built to carry upon its decks the guns and armor navi- 
gated by a merchant crew and fought by a military force. It would seem 
in the same way the railroad might try to separate its motive power re- 
pair shops, and its station buildings from its cars, locomotives and other 
rolling stock, because, forsooth, the one equipment finds a counterpart in 
commercial plants and private establishments, and could be let out to con- 
tract, whereas, the large locomotives and cars are never of any use except 
on the railroad system. 


“ COMPARISON OF EXPENSES IN PRIVATE AND GOVERNMENT INDUSTRIAL 
PLANTS.” 


The author takes the ground that there can be no real comparison with 
commercial work, unless an arbitrary assumption is made classifying the 
yard as military and industrial, and that no real economies can be obtained 
unless such a comparison can be made. 

The writer does not see anything to prevent the cost of all work at navy 
yards from being classified and rearranged in as many combinations for any 
particular investigation as may be disired, if the expenditures for past work 
are definitely known and described by the various job orders. For any par- 
ticular investigation to be of value for comparative purposes, all the varying 
elements would have to be given their proper weights, and when it comes 
down to the concrete problem, you have the estimates based on the judg- 
ment and experience of one set of men to compare with another group 
in the private concern, which in turn, has all the local variations to take 
into account and properly weigh. What'the value of such a comparison 
would be is problematical. In any case, the comparison would necessarily 
be made after the job was finished and the next extensive piece of work 
would have entirely different conditions, and would require new estimates, 
and result in a new series of costs. The question that would arise at a 
navy yard (should it be the policy of doing all of the work by private con- 
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tract), is to what extent would the more or less fixed charges be reduced 
thereby. Remembering that the construction of navy yards is determined 
by similar conditions which require the railroads to do their own opera- 
tion, construction, and repair, it will be seen that whether a great deal of 
work is done therein or not, the yards are supposed to be able to furnish 
certain facilities in time of war, as experience has demonstrated that the 
Government can not depend upon private plants to be constructed for the 
contingency of war and the work that might then come to them. 

If this is accepted, the effect on expenditures at navy yards by reason of 
yard work could be best shown if the Government were to let all the work 
each year to a private firm at a cost plus a percentage, or cost plus a fixed 
sum basis, or some very elaborate unit price basis, sliding scale, etc., the 
contractor to have the use of all machinery and equipment available in 
the yard, and charges being made for rental of the tools, etc., sufficient to 
recompense the Government for actual wear and tear on the plant. By 
such a method the Government, although doing the work by contract, would 
make full use of the buildings and machinery which it possessed, and the 
contractor would not have to figure the rental of buildings, machinery, 
etc., in his bid on the work. If it were possible the next year to do ex- 
actly the same amount and character of work by Government labor under 
the same conditions, a fair comparison might be possible, otherwise the 
many variable elements that enter into the cost of any work would be im- 
possible of practical comparison. 

The work being all performed by contract at the yard, we would now 
apply in place of the author’s test question, some test like this: Is this ex- 
penditure necessary irrespective of whether any productive work is going 
on in the shops? For instance, the sewer system has to carry off the rain- 
fall from the roofs and streets whether “school keeps or not.” 

On account of the difficulty in specifying in detail the exact nature of 
contemplated work, it would be no doubt impossible to secure satisfactory 
bids on any other system than one of cost plus a percentage with such a 
sliding scale that will make the contractor exercise all proper economy in 
the conduct of work, having in mind both lowest first cost and ultimate 
efficiency of both product and plant. The writer is not advocating any 
such system, but is using it as an example to try to make clear the relative 
effect of doing work at the yard or outside of it. In this connection, how- 
ever, it may be noted that many of the most reliable engineering firms in 
the country do not take contract work, except on a system of actual cost 
plus either fixed sums or a scale of percentages. This has resulted in elim- 
inating the gambling element introduced in all contract work on the lump 
sum basis. It may surprise one to find that the fixed charges of the 
navy yard will be reduced but very little were such an experiment 
tried. The contractor would be obliged to duplicate the navy yard organ- 
ization by his own set of departmental officers and the naval officers who 
previously acted in that capacity woild have to be retained by the Gov- 
ernment as inspectors. The Government would actually be paying for a 
duplication of the more highly paid officials, and it would require a cor- 
responding amount of crowding of the working forces to offset the same. 
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CAPITALIZATION OF NAVY YARDS. 


That all attempts at separation of navy yards into two parts is purely 
academic and calls for the exercise of the judgment of various parties 
would, in the first place, operate to further accentuate the local conditions 
to be found at each yard. There is no such thing as a simple calculation 


that would accurately establish such a division. In the example quoted 
for the sewer system, the author states that “the cost would be divided, 
other things being equal, according to the value of military and industrial 
buildings served.” What relation the sewer system has to the value of 
buildings is beyond understanding. For an arbitrary assumption, this 
will do as well as any other, but that there is such a relation between the 
value of buildings and the cost of a sewer system is not recognized in the 
engineering profession at least. The division of the sea wall between in- 
dustrial and military is another arbitrary assumption that has no physical 
existence. The sea wall is certainly built to hold back the filled ground 
and to permit ships to go alongside, irrespective of whether the ground 
may one day be used for productive labor, or the next day as a drill ground 
for soldiers. The ship alongside likewise may one day come up for re- 
pairs and the next day may make use of the quay wall for receiving aboard 
its provisions and stores. It would seem to the writer much more logical 
and productive of more accurate comparison to classify charges under 
specific objects so far as possible as do railroads and municipalities. The 
accountant then could group them in any way that suited his particular in- 
vestigation, but the actual work or process would not be encumbered by a 
multitude of theoretical charges for depreciation, interest, etc., to be ap- 
plied daily on all jobs. The accounting system which the author discusses 
appears to relate to the capital accounting, which in large concerns pertains 
to the headquarters office, and it would seem that a great saving in clerical 
charges would be possible if such accounts were only compiled at one head- 
quarters for the entire navy, thus employing all the expert bookkeepers 
and accountants in one central office, rather than setting up a similar one 
in each navy yard. It would not complicate the actual work at the yards 
if the various expenditures were sorted, grouped and analyzed in a cen- 
tral office. 

The author’s idea that “our navy yards could very well be bonded” 
might be business-like for a private concern that in any case expects the 
consumer to pay the bill—interest on bonds and all as represented in the 
selling price of its product—but to advocate under the plea of economy 
that the people as a whole shall defer the payment of the cost of running 
the Government when they have the cash and instead resort to paying in- 
terest on bonds as well is a novel proposition to advance on such grounds. 
This would certainly be paying a high premium for an accounting sys- 
tem just for the sake of obtaining “ business-like” conditions. 


DEPRECIATION. 


If it is worth going into at all, it would seem necessary to be as exact 
as possible. Why not analyze each kind and class of equipment and find 
out as definitely as possible the actual conditions that have been found to ” 
apply in the past. Authorities differ as to which of three methods had 
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best be used. The author advocates the simplest method,—that of charg- 
ing off an equal amount each year. A second method charges off a fixed 
percentage of the decreasing net value, and the third method known as the 
annuity is still more complicated. But after all figures of this kind can 
easily be swept aside when in a concrete case the question arises “shall 
this machine be scrapped and an improved one purchased?” How many 
successful plants could have justified their wholesale abandonment of almost 
new machinery to install new and improved tools if an accounting system 
was the factor that automatically weighed and decided the matter on the 
basis of depreciation and other charges? 

If the world did not move—if conditions did not change daily—if in- 
ventions ceased—in other words if progress reached a fixed point and 
stayed there—then from that time on a number of the variable factors 
which accounting systems try to make laws for, might more nearly become 
constants in our equation of condition. 


ESTIMATING AT NAVY YARDS. 


Under the system of grading the efficiency of department heads and 
foremen by the profit and loss account, the author need have no fear but 
what the estimates will gradually work higher and higher, and if he has 
any doubt about it let him try the actual sharing of the profit between the 
employes and the Government as previously suggested by the writer. “ This 
question of estimating is a big one” say the author, but he calmly soothes 
his mind with a conclusion that “there is some uniformity in the various 
operations which go to make up the various classes of completed work.” 

When one tries to analyze a few apparently similar cases and deduce 
therefrom a general relation, the magnitude of the problem begins to dawn 
on one. To an accountant such a simple operation as cutting a chip of iron 
off a casting in a lathe would no doubt appear a readily determined fac- 
tor at a glance, but it took a man of Mr. Taylor’s ability years of experi- 
mentation and study to arrive at the conclusions found in his book on the 
“Art of Cutting Metals.” 

The question of estimating is bound up with that of cost keeping, and as 
the general accounting systems in commercial concerns have been de- 
veloped by bookkeepers and accountants, the distinction between cost keep- 
ing and bookkeeping has been lost sight of in many instances. 

That the private concerns which accountants would hold up to us as 
models are not finding smooth sailing either, can be ascertained from the 
working heads: of such establishments. When it comes down to a ques- 
tion of bidding on a work and getting the job, does the engineer find any 
safe ground to stand on by consulting the mass of bookkeepers’ accounts 
compiled from past work? His estimate must build up from such unit 
costs as he knows from actual experience are most nearly comparative. 

The aim of the engineer is to analyze all costs on a unit basis, which 
requires taking into account the recording of conditions under which 
work is done and the making of measurements which are factors out- 
side the province of bookkeeping. 

In trying to develop methods of cost keeping many contractors, manu- 
facturers and railroads have endeavored to develop a cost keeping system 


618 DISCUSSION. 


in the bookkeeping department. The results to-day are systems of book- 
keeping wonderfully complex, but showing very little that can be used in 
arriving at unit costs of working value. Cost keeping is a recent develop- 
ment less than a generation old and as it resembled bookkeeping in the 
use of figures, it has been regarded as an evolution of bookkeeping, when 
as a fact it was not originated by accountants but was evolved and de- 
veloped by engineers for the very reason that keeping a set of books or 
accounts did not enable one to obtain any facts of value for estimating 
purposes. 

Cost keeping involves the use of standards of comparison which do not 
enter into bookkeeping in its original form, nor can the use of standards 
be tacked on to bookkeeping without complicating both kinds of records 
and obtaining a hybrid that is neither bookkeeping nor good costkeeping. 
Cost keeping records need not balance to a penny, and therefore require 
far less clerical work than when it is attempted to combine them into an 
accounting system. The engineer knows that even when the cost of every- 
thing is analyzed to the smallest part of the operation certain rela- 
tions have been assumed, but that the figures are sufficiently accurate for 
future estimates and safe to use in judging of the degree of progress made 
on the work from day to day if he is also in touch with the work. The 
writer believes that no accounting system will undo the past, and that as 
the main function of all accounting systems is to make a record of some- 
thing gone before, it profits one little to sit at a desk and figure out how 
many dollars we lost last year or last month. The man competent to 
meet the situation is the one who can go out on the work and see for 
himself who are the inefficient workmen, where are the parts of the plant 
that are not utilized properly and be able to “strike while the iron is hot.” 

This brings us back finally to the old question of dealing with human 
nature, and what actually counts most toward getting results out of the 
men. Has any machine, or accounting system, actually demonstrated that 
superior results are possible by it over an extended period of time, as 
compared with having trained men in the right places. 

Does not the Navy’s experience in observing work of contractors show 
time and time again that the executive forces of the organization make 
or mar the profit. The exercise of true executive ability on the part 
of those in charge means that every step will be planned out ahead, the 
right tools and materials on hand at the right place and the right time. 
To foresee and oversee in such a manner is true engineering “the doing 
well with one dollar what any fool can do with two.” 

For persons thus engaged in constructive work, the figures that are of 
most value to them are daily costs analyzed as to unit quantities and units 
of operation. From day to day with live cost records, comparisons and 
corrections are possible; after the job is finished it is too late. Any losses 
through inefficiency are then a reality. 

The writer does not wish to be understood as disparaging the use of 
various accounting systems. What is taken exception to is the theory 
that such systems possess an inherent virtue that will bring forth efficiency 
and economy throughout industrial or Governmental activities. 
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Professor Hatfield, of the University of California, speaking of cost 
accounts, emphasizes the fact that “It is impossible to frame a system of 
cost accounting applicable to establishments of different character. Iron 
works producing a single form of staple commodity, a factory making a 
few standard grades of cloth, each involving a succession of separate pro: 
cesses, works manufacturing special machines, where it is desirable to learn 
the cost of the entire machine and each of its parts, and a shipyard under- 
taking special contracts each needs an entirely different system of keep- 
ing its cost accounts. No general scheme of forms can be outlined which 
will apply to all of them, nor can a scheme be outlined which will apply 
in detail to the different individual establishments of a single class of 
undertakings.” 

Dicksee has said, “It need hardly be pointed out that the requirements 
of undertakings carrying on a similar business are by no means uniform. 
Special and local considerations have to be taken into account and the 
most desirable system of any particular undertaking can only be ascer- 
tained after a full and detailed inquiry has been made into its peculiar 
circumstances and conditions.” 

Prof. Hatfield also points out the following considerations—“ Three 
points of uncertainty arise even in regard to the best system of cost ac- 
counting. 3 

The first is whether the information acquired is after all worth the ex- 
pense of acquiring it. This is more than doubtful in some of the more 
elaborate and expensive systems of costkeeping that are occasionally in- 
troduced. To take a flagrant and notorious case the cost system intro- 
duced into the Government Printing Office seems to have cost decidedly 
more than it was worth. In this instance the Committee investigating 
the system reported that “It is principally to be criticised upon the score 
that in an attempt to secure all classes of detail, the amount of labor en- 
tailed upon each employee for the purpose of recording necessary facts, 
and the amount of labor required for subsequent tabulation were so great 
as to make the system almost prohibitive.” * 

“The second point of doubt is as to the degree of accuracy which may 
be obtained and the danger from treating as actual what is merely hypo- 
thetical.” 


APPROPRIATIONS. 


Approaching the subject from the author’s viewpoint that success only 
lies in remelting and recasting the Navy in a certain system of moulds 
borrowed from a certain school of accountants, there is no doubt that 
the language of these appropriations does present obstacles in that case. 
Congress still seems to adhere to the old fashioned idea that foundry 
work of this character is peculiarly within its own province. 

Instead of larger lump sum appropriations the tendency seems to be to 
subdivide and more definitely classify them. If we do not attempt to 
carry into our appropriations the estimates or figures obtained under an 
accounting system, it will be seen that the appropriations are no bar to 


1LX Cong. 1 Sess. H. Doc. 974, p. IT. 
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any system. In the one case job orders are classified and charged in 
accordance with the purpose of the appropriation, in the other case 
they are regrouped, restudied, proportioned, and prorated according to 
any system of accounts that may be desired. This sort of accounting 
need only be made at one central office and not attempted at each indi- 
vidual navy yard, whereas the yards need only be concerned with the present 
system of charging to the proper appropriations as required by law. The 
reliability of any comparisons between yards would also be much more 
certain if compiled in one central office by the same group of men. 

To do justice to the comprehensive paper by Paymaster Conard, the 
writer in bringing forth a different viewpoint has been obliged to discuss 
it at some length. The writer does not claim originality in many of the 
ideas set forth, as they have been considered by various writers on such 
subjects for years. One point that the writer believes should be recognized 
is the fact that various authorities hold quite different views on these 
subjects, showing that accounting systems can not be reduced to an exact 
science like that of mathematics. 


Early Days in Japan. 
(SEE No. 137.) 


Wituiam Extiot Grirris, L. H. D—With thanks and congratulations 
for the “India paper’ editions of the Procreprncs, and also for 
Captain Arthur C. Hansard’s delightful paper on “Early Days in Japan” 
permit me to supplement his account of what, in the Century Magazine 
for April, 1892 (“The Wyoming in the Straits of Shimonoseki’), I ven- 
tured to describe as follows: 

“Tn the annals of the American navy, no achievement of a single com- 
mander in a single ship surpasses that of David McDougal in the Wyoming 
at Shimonoseki.” 

Captain Hansard’s account adds one more to the others and happy are 
we to have his hearty words from across sea. Having myself interviewed 
officers and men who were in the fight, and Japanese who were behind 
their guns, including some eminent statesmen, as well as talked with or read 
the autograph narratives of French, Dutch, English and American officers 
and sailors in the Shimonoseki battles, I am glad to make some amenda- 
tion or corrections of statements in Captain Hansard’s most interesting 
paper. 

Page 144, in place of “ Shimadzu,” read Shimoda (now famous for its 
quarries which furnish stone for the new Government buildings in Tokyo). 

Page 144. “Ronins,” as foreigners knew them, were “armed bands” ; 
yet we must not forget that these “wave men” were often scholars, men 
of research, prophets of the better day coming—anything but smug salary- 
drawers, sycophants or causeless haters of foreigners. There was mutual 
misunderstanding in those days. The good ronin helped mightily to bring 
in the era of to-day. He was a man born out of due time. 

Page 145. It is certain that “the Japanese,” i. e. the tottering Yedo 
government or suzerain Tycoon were powerless to coerce the Prince 
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(feudal vassal, daimio) of Satsuma. Indeed the Shogun’s minister sent 
pilots to McDougal—one of whom (Heco, formerly of Baltimore, Mary- 
land) told me the story of the fight, from the inside, as he saw it. 

Page 148. So far from the Americans then (in 1864) being represented 
in the great battle of the four squadrons against the Choshiu forts, only 
by “one unarmed, chartered vessel,’ the Ta Kiang under the American 
flag had a thirty-pounder rifled Parrott gun, from the U. S. sailing ship 
Jamestown. With this superbly drilled party of thirty marines and 
sailors, Lieutenant Frederick Pearson not only kept his gun hot, firing at 
3000 yards, but actually beat in aim and frequency the (clumsy) hundred 
pounder Armstrong breech-loader on the British Euryalus. Pearson 
then towed the boats of the landing force, and later, quickly landed the 
fifty-six wounded of the fleet at Yokohama. Captain Hansard was prob- 
ably too busy on the British flag-ship Conqueror (101 guns) to notice this. 

The Washington Government paid $25,000 for the charter of the Ta 
Kiang and for ammunition expended, etc. The number of rounds is in 
the official report. 

The whole fleet consisted of 17 ships, 338 guns and 7590 men, against 
the 75 or 80 Japanese battery cannon. It was because of the Ta Kiang’s 
presence under Pearson, that our Government received one fourth of the 
indemnity of $3,000,000 as did Great Britain with her 9 ships, 5156 men 
and 228 guns! ! ! 

Page 150. Mr. Heusken (Mr. Hueksen or Heutsen, of the British Le- 
gation) was the brave, efficient, but rash secretary of our Minister Town- 
send Harris, at Shimoda and Yedo. He was assassinated at night. His 
imposing funeral was finely described in Sir Rutherford Alcock’s book 
“The Capital of the Tycoon.” 

Page 155. “The Wyoming having fired fifty to sixty shots in all” 
—exactly, 55 rounds in I10 minutes. 

Page 156. In addition to the $12,000 collected by the United States on 
account of the firing upon the S. S. Pembroke, our nation mulcted Japan 
of $750,000. 

Then after the money had lain in the treasury untouched, for Americans 
have a conscience, until it doubled itself by compound interest, Uncle Sam 
generously returned the original sum, and pocketed the interest—after 
deducting prize money for the Ta Kiang’s and Wyoming’s men. Proud as 
I am of my countrymen’s valor and skill I am glad I spent years in 
agitating for the return of the indemnity. 

Pages 155, 156. No praise can be too high for McDougal. Alas that such 
valor and patriotic devotion can be so little known, so generally forgotten, 
or so slightly mentioned in histories of the U. S. Navy. 
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Prepared by Professor Puitip R. Atcer, U. S. Navy. 


SHIPS OF WAR, BUDGETS AND PERSONNEL. 


ARGENTINE REPUBLIC. 
VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
Battleships. 
UVC A Wl dimer sees ae 28,000 Fore River Shipbl’dg Co. Building. 
MOTreMOls. ists sisvantaeler'ss 28,000 New York ee a 
AUSTRIA. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 
LG Ee 6 Scdne sen GdNos Usa000I5 14,500 Trieste. Under trial. 
ZALMAN (les cvelsia cist vs cleo ek eiaraieieicey ste 14,500 st Launched April 12, 1910. 
Erzherzog Franz Ferdinand. 14,500 se Under trial. 
VAT LOUIS MINT CIS stareiciel vis ersiert sioierete 20,000 rs Building. 
SWaaetatstensrosisraclsicestolejeefears Crotnrarstepect= 20,000 i ss 
AV: Ena hineiativeiobitas.s.de at lteels <,th te 20,000 s Authorized. 
VIL iisters tori eels Sieleaidisiessis S6AGAGDO 20,000 Fiume. st 


It has commonly been assumed that the first battleships of the Austro- 
Hungarian Navy would bear the names of Kaiser Franz Josef and Tegett- 
hoff, but up to the present they are officially known as “IV” and “V,” 
and the Armee Zeitung asserts that the first of them will be called Viribus 
Unitis. The succeeding Dreadnoughts bear the designations of “VI” 
and “VII.” The first of them will be built at ‘Trieste by the Stabilimento 
Tecnico, and the other at the Danubius Yard, Fiume. The latter place 
is being enlarged to the capacity of Dreadnought-building by the assist- 
ance of the Hungarian Government, who are also prepared to open a gun 
factory at Diosgyor, which is about 140 km. WNW. from Budapest. 
Although Admiral Montecuccoli has secured the adoption of a program, 
and there is no navy law, it is interesting to note that the German system 
of regarding new ships as substitutes for old ships, describing them as 
Ersiitze, has been adopted in Austria-Hungary, and that the four new 
Dreadnoughts are to replace four old wooden corvettes, the Donau, Ersz- 
herzog, Friedrich, Dandolo and Saida. It is not expected that Dread- 
nought “ VIL” can be begun at Fiume this year, and therefore the sum of 
5,000,000 crowns which has been voted for her will be devoted to the other 
new constructions. The first Dreadnought receives, as her initial instal- 
ment, 19,000,000 crowns, the second 16,000,000, and the two others 5,000,000 
each. he three cruisers are designated “G,’ “Hi,” andi “J.” ~The two 
first mentioned received 3,000,000 crowns each as first instalments, and the 
last 2,000,000. There are also six 800-ton destroyers, 12 seagoing boats, 
and six submersibles. To complete the program some other vessels will 
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have to be laid down. A period of supersession has been adopted under 
the programe—for battleships 20 years, cruisers and destroyers 15 years, 
and torpedo-boats 12 years. It is expected that the three small cruisers 
will be built at the Danubius yard, and one of them probably at the new 
“Canterie Triestino” at Monfalcone. 

The Viribus Unitis will be launched at the Stabilimento Tecnico, Trieste, 
on June 24. The keel was laid on July 23, 1910, and the work of con- 
struction has proceeded very rapidly. The Armeeblatt of Vienna states 
that the length of the water-line will be 492 feet, the extreme beam 88 
feet, 6 inches, and the mean draft a little over 27 feet. The displacement 
in round figures, will be 20,000 tons. This ship will carry twelve 45 
caliber 12-inch guns in four triple turrets on the middle line, twelve 5.0- 
inch 45 caliber, eighteen 2.7-inch, and six smaller guns. Three turbine 
engines, with an aggregate of 25,000 horse-power, are to give a minimum 
speed of 20 knots. Electricity will be used for many purposes on board, 
current being supplied by four turbo-dynamos, each of 300 kilowatts, and 
a Diesel dynamo of 75 kilowatts. The ship will have an installation of 11 
searchlights.” There will be 22 boats of various types, including two motor 
and one large steam boat. Great attention has been paid to hygienic con- 
ditions and refrigeration of magazines. In relation to the name of the 
vessel, Danzer’s Armee Zeitung makes a curious remark. It sneers at 
other papers for asserting that the name of Kaiser Franz Josef or Tegett- 
hoff would be given to the ship, and compares the name of Viribus Unitis 
to that of the Italian Dante Alighiéri. The latter, it says, seems poetical, 
and is as if the Germans had called the Nassau by the name of Goethe or 
Schiller, or the Austrians their first Dreadnought by that of the national 
poet Grillparzer. But look a little deeper. Dante is not a dead poet, but 
a living inspirer of the clubs, societies, and individuals who are enemies of 
Austria and exponents of the claims of “Italia irredenta!”—Army and 
Navy Gazette. 


According to the Moniteur de la Flotte the full load displacement of the 
Viribus Unitis will be 22,000 tons (her normal displacement being 20,000), 
and her cost is as follows: 


Francs. 

iulleecomplete nin yon, eatery ee ee 16,275,000 
INTAGNONE 8 esAO BR A Ae Ls OCS Rene CERO RRR 13,020,000 
Propellingssmachimetye mieten. evant 7,350,000 
HVectricalizapparattiswe: ue sm nie teen icts ee eaten ets 1,995,000 
CG EIT tev ete cAMP pate ich RUeiserae mM Ey tie dea beat ahs 13,513,500 
INSITE © mse see eens. re ea Re a ARAN EM 10,710,000 
Other supplies s 766,500 
TG Cae th ka Odean tae cas nerd CPL see od 63,630,000 


Much. of the material for a third Dreadnought, to be built on the same 
slip as soon as the Viribus Unitis is launched, has already been collected. 

According to some rough sketches of the two battleships building at 
Trieste, the triple-turret system is not their only claim to distinction. 
Each of the four turrets will have a remarkably comprehensive arc of 
fire well over 300°. 


Tue NavaAL Procram.—lIt appears now to be certain that the Dual 
Monarchy has actually entered upon a considerable program, which will 
ultimately change the situation in the Mediterranean. There are to be 
16 battleships, including the new Dreadnoughts, and the supersession of 
the older vessels will take place much on the German system, although 
Admiral Montecuccoli does not believe that Dreadnoughts are likely to 
become rapidly obsolete. He told the representatives at Budapest that 
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even a little war is dearer than a big fleet, and that the country has 
hitherto spent very little on her navy. The total estimates, which have 
hitherto been £2,000,000, are expected to remain at £5,200,000 yearly up to 
1914, when they will rise to more than £6,000,000. Probably all citizens 
of the Dual Monarchy know what to expect after that date in greater 
financial burdens. In 1916 the personnel will number 17,000, but will be 
subsequently increased to 20,000 or 21,000.—Army and Navy Gazette. 


BRAZIL. 


The construction of the 32,000-ton Brazilian battleship recently ordered 
in Great Britain is stated to be temporarily suspended, as are also the pre- 
liminary requests for tenders for further torpedo craft, pending the settle- 
ment of important questions relating to naval policy at Rio de Janeiro. 
Instead of the 32,000-ton ship it is believed to be probable that, as origi- 
nally arranged, a third Minas Geraes will be built, as well as an additional 
scout of the Bahia type—The Engineer. 


The floating dock Alfonso Penna, built by Vickers for the Brazilian 
Government, and recently delivered at Rio de Janeiro, has successfully 
docked the Minas Geraes and Sao Paulo, ships of 19,000 tons normal 
displacement. 


CHIE: 


An order has been placed with the Electric Boat Company for two sub- 
marines which will be built at Seattle for the Chilean Government. 


FRANCE. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks.” 
Battleship. 

Dantonge, eric «stents ap Ss 800 Brest. Under trial. 
Mira DOA x. csi siec a ciciere 18,350 Lorient. 02 US 
DVO LTAIEG eo ciswisisietstele(eisicisie 18,350 Bordeaux. oy es 
Diderot) <.cs seeeise sees 18,350 St. Nazaire. ss ss 
Condorceters: vieked: sae 18,350 re Go s 
\igehdeg att hotel aadossogsedcar 18,350 La Seyne. tf 
Courbet,: fear. fest es + er 285500 Lorient. Building. 
VEAMEDAL Limes lacie ee 23,500 Brest eC 
INTANCC rset isons 23,500 St. Nazaire. Authorized. 
PATI Siete Wate siiaisiscs.ai ts 23,500 La Seyne. se 


_The six battleships of Danton class are now all under trial, and the first 
division, comprising the Danton, Diderot and Condorcet, will be com- 
missioned for active service before the summer is over. The second 
division, Mirabeau, Voltaire and Vergniaud, will probably be completed 
and join the fleet late in the autumn. The characteristics of these ships 
are as follows: Length 145 m., beam 25.65 m., displacement 18,350 tons; 
four 12-inch, twelve 9.5-inch and sixteen 3-inch guns; two under-water 
torpedo-tubes ; 19:25 knots. 


Tue New Bartiesuips.—La France and Le Paris will be the names of 
the French Dreadnoughts recently voted by the Senate. The foolish plan 
of naming warships after politicians, philosophers, essayists, and writers 
or thinkers of like classes has been abandoned, and the first two ships of 
the new program have the names of good seamen—Jean Bart and Courbet. 
Now the country and its capital are to have a turn. The proposal was not 
voted by the Senate without some discussion. The Senate Navy Com- 
mittee, supported by M. Leboucq, the reporter on the estimates, and M. 
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Justin Godart, inserted a clause, strongly resisted by Admiral Bienaimé, 
which may lead to difficulty. No contract is to be given to any company 
or firm which has at its head, or as a member of its board, one or more 
members of the Chamber of Deputies or the Senate. This was carried 
by 329 votes against 139. The object is praiseworthy, but it is conceivable 
that some companies may be placed in a difficulty by the restrictions. 

Admiral de Lapeyrére announced that the new vessels would be similar 
in every detail to the Courbet type, designed in 1909. Their armament of 
12 guns of 305 mil. (45 caliber length), in six twin turrets disposed cross- 
ways so as to give a fire of 10 guns abeam and 8 axially, was in his opinion 
sufficient, together with the thick (270 mil.) and wide belt provided, and 
the expected trial speed of 21 knots, to enable them to hold their own 
against the most powerful battleships yet designed, and notably against 
the British Orion type, actually the strongest afloat. This assertion, how- 
ever, loses much of its value when it is remembered that the designs of 
new ships, armed with 340 mil. weapons (analogous to those of the 
Orion), have been completed by the Section Technique, discussed by the 
Conseil Superieur, and postponed in construction until next year, merely 
through the unpreparedness of the Naval Ordnance Department. This 
much had to be confessed by the Minister of Marine, who declared he 
could not see his way to order the 340 mil. guns before exhaustive experi- 
ments had been made with the trial weapons of that type now being manu- 
factured at the Ruelle artillery works, an event that could not take place 
before July. 

A writer in the Yacht discusses the organization of divisions in the 
French Navy. Should they comprise four vessels or only three? Up to 
the present time the French Navy has adopted a unit of three, and squad- 
rons have comprised six or nine battleships. There are the three Charle- 
magnes, the six Patries, and the six Dantons. By this arrangement homo- 
geneity has been attained, and some deputies have criticized the new pro- 
gram because it begins by the building of four battleships all identical, 
being the Jean Bart, Courbet, France and Paris. It is proposed to con- 
stitute divisions henceforth comprising four ships. It was thought, when 
Admiral Fournier tried his system of tactics about the year 1895, a new 
consecration had been given to the three-ship unit. Other nations have 
not any regulation concerning the number of ships in a division, but in 
‘practice in the British Navy and the navies of the United States, Italy 
and Japan the division usually consists of four vessels. The writer in- 
sists that the question is one of great tactical importance, and that it can- 
not be lightly dismissed. He argues that the four-ship plan is the best, 
and that the construction must be directed to the creation of divisions of 
this strength. 


Tue Danton Crass.—These vessels belong to the 1906-1907 program 
and were designed by Monsieur !Homme. Their main armament con- 
sists of four 12-inch and twelve 9.5-inch guns. The former are mounted 
in pairs fore and aft, and the latter, also in pairs, three pairs on each side. 
The broadside fire is therefore four 12-inch guns and six 9.5-inch guns, 
while both ahead and astern two 12-inch and four 9.5-inch guns can be 
fired. There are, in addition, sixteen 12-pounder and ten 3-pounder guns, 
as well as two 18-inch submerged torpedo tubes. The designed overall 
length of these vessels is 480 feet, their beam 88 feet 9 inches, and their 
maximum draft 27 feet 6 inches. The displacement is given as 18,400 
tons. The propelling machinery is composed of turbines of the Parsons 
type, with a designed horse-power of 22,500. This, it was anticipated, 
would give a speed of 19.4 knots. Two of this class have recently been 
undergoing trials. These are the Danton and the Diderot. We are 
enabled to give in the tables below some of the figures relating to these 
trials. 
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Ten Hours’ Full-speed Trial. 


Danton. Diderot. 
1 DEA i Ma ane ak 2s dot i 4 SE SUK ce Bh oa 24th March 4th April 
Boiler pressure, lb. per “sd,. ithis Melee e be ckee -e 224.46 218.06( ?) 
Pressure at high-pressure turbine, lb. per sq. in.... 216.22 215.36 
Wacttummatacondenser, inches. + cere eles cena 28.80 28.89 
Revolutions eper: minutoreer en +s meee ete eee 206 290 
Meanuispeed.2 Knots. soee at cae ae tee ke terete er 19-44 19.48 
Goals consumption™ per “mile Ibas. 2.2 eee 2069.55 2060.74 
Coal consumption per sq. ft. of grate, Ib.......... 25.71 25.87 
Three Hours’ Full-speed Trial with Three-quarters of Botlers at Work. 
IDEKRS Rigs 02 SS ede. hoe Ee aisen oc OSes 28th March 8th April 
Pressure at boilers, Ib. per squin...........- rece 236.13 235.3 
Pressure at high-pressure turbine, Ib. per sq. in.... 230.72 229.62 
Wact meat condensers, inches. sete se eiaue nena: 29.05 29.05 
Revolutions per Muinuteinaa seas eeiact te eee se tor 316.7 301.8 
NeanAspeeds. KNOLS «vacancy at Seis tie ani ee 20.18 19.90 
Beste rtiniser ts cver..teen erie Me cee aS senior IF Meat ace 20.14 
Coaleconsumption pes, mile. | Daeer ce e aieree ee 2561 2618 
Coal consumption per sq. ft. of grate, Ib.......... 34.6 34.57 

Tyenty-four Hours’ Trial without Forced Draught. 

Da tere Bess hi denis Ns ead Ois aeee ae Raee 31st March 12th April 
Revolutions iiper ipminutesenene<cieme, see lcee iiete bias 292.18 276.05 
Mean: speed). ots sts siya deactete dee cs erie stele 18.16 18.415 
Coaliiconstimption spera-mile, “Ibasaenieen ese eee 1466 1448 
Coal consumption per sq. ft. of grate, Ib........... T7AT7 Lapa 


Eight Hours Trial: (1) With Half of Boilers; (2) With a Few Boilers. 


CE) Date vas ee rds, Ato de 5 LATA EB Sc ae 6th April 15th April 
iMeantispeediwknots cute ise senate aetale 14.05 14.08 
Coali:consumption' pet mile, Ib................. pee 890.4 

(G2) Date Mii rRtER CA ee eR ans Fn a 2ist April 
Mean?speed; isnotsiie. io. canoe. Areas Su, 9.45 
Coal consumption per mile, lb................ el. 666 


The figures regarding the actual horse-power developed are not at 
present in our possession, but it will be seen that the designed speed was 
exceeded. It may be added that the Danton is fitted with Belleville boilers 
and the Diderot with Niclausse boilers. The Danton was built at Brest 
and engined by the Forges et Chantiers de la Méditerranée Company, 
while the Diderot was built and engined by the St. Nazaire firm. The 
Diderot experienced very bad weather during her trials —The Engineer. 


Tue DistriBUTION OF THE FLEET.—The old question of the right loca- 
tion of the French fleet is coming up afresh with the entry into service of 
the ships of the Danton class. Is it wise to divide the fleet into squadrons, 
one in the North and the other in the Mediterranean? Should the com- 
bined fleet have its base at Brest or Toulon? In the Moniteur de la Flotte 
it is pointed out that the Dantons bring a new element into the question. 
It was said, when the fleet was divided by the late Minister, that the 
principle of concentration had been abandoned. But was it possible to 
contemplate the concentration of two forces so different in character? 
The situation will be changed with the commissioning of the new ships, 
and the combined fleet in the Mediterranean would give to France a fleet 
superior to the combined forces of Austria and Italy, although it would 
lack scouts. As the writer in the Moniteur points out, the location of 
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the fleet is really a political question, which only the government can 
properly appreciate. But it is shown that if the concentration is in the 
North, the only adversary contemplated can be Germany, and in that case 
every ship must be there which possesses any fighting value. The result 
would be the abandonment of the Mediterranean. In any case the writer 
says that there must be in the North a covering squadron and a strong 
base at Brest. When the four Jean Barts are completed, the Mediter- 
ranean squadron could be strengthened, and the covering squadron could 
receive the four ships of the Justice class—Army and Navy Gazette. 


BritisH AND Foreign SUBMARINES.—Large as are the new British sub- 
marines, they do not come up to the latest French vessels in point of dis- 
placement. The Mariotte, which was launched at Cherbourg on February 
2, is credited with a displacement of 1100 tons, and her length is given as 
214 feet, as compared with the 176 feet of the “E” class to be laid down 
at Chatham. The Mariotte is the vessel which the French claimed to be 
the largest submarine in the world, and, as far as present information goes, 
the claim is not disproved. It is, however, nothing new to find France 
taking the lead in this way, for the predecessors of the Mariotte, the Archi- 
mede and her sisters, were the largest submarines afloat when they were 
launched in 1909, their displacement when submerged being 810 tons, and 
it must be remembered that the French were the pioneers of submarine 
navigation with the Gymnéte of 1888. The latest American submarines 
ordered will have a displacement of between 450 and 500 tons, and the 
latter figure is also that of the new Russian submarines, but Italy, which 
has built some very successful submarines during recent years, prefers 
smaller boats of about 225 tons’ displacement—Army and Navy Gazette. 


GERMANY. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 
Ost-Friesland......... 19,000 Wilhelmshaven. Launched Sept. 30, 1909. 
PHNCIN GON sccm cies 6 19,000 Bremen (Weser Yard). Under trial. 
Helgoland ..........4. 19,000 Kie] (Howaldt). Launched Sept. 26, 1909. 
Oldenburg’. «20036006 19,000 Danzig (Schichau), 8 June 30, 1910. 
MAISON dts erties sareoreisielg 20,000 Kiel (Kaiserliche W.). ss Mar. 22, 1911. 
Frederick the Great. 20,000 Hamburg (Vulkan). ss June 10, 1911. 
Ersatz Hagen......... 20,000 Kiel (Howaldt). Building. 
Neyo Ueber COICO 20,000 Danzig (Schichau). ee 
EPPO di arecch esc ol 000r Germania Works. oS 
“  K. Friedrich 
VG abil Gace oy ble el noaodnbo bec tpoce ore Authorized. 
2 SRS ER ctby se, Seb) 1) aS Stcectbasbopattiocone “ 
Sea isle siete is ce'e'sias Wilhelmshaven. st 
Armored Cruisers. 
MGTEKGive sa ciaidleewewens 21,500? Hamburg (Blohm Launched April 7, 1910. 
and Voss). 
Gooner. «sch seen es ce 21,500? s¢ We Mar. 30, 1911. 
ern sitale.(s atasixt at's «i ecalele eres’ 21,500? Building 
Oe Olga ec cea te tend ek ela ie wo sig sisi Einlew ace fee'e Authorized. 
Protected Orwisers. 
IBVORTAUIArclelete’s giateldcisiesee 4,500 ? Stettin (Vulkan). Launched May 16, 1911. 
Magdeburg .........++ 4,500 ? Bremen (Weser). +e May 13, 1911. 
Ersatz Cormoran ..... 4,500 ? Bremen (Weser). Building. 
oe Condorest. ves. 4,600 ? Wilhelmshaven,. se 
ee Seeadler...... Ero a ERS ARS ARCANE renee Autborized. 
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Tue FReperICK THE GREAT.—The Ersatz Heimdall was launched at Ham- 
burg on June 10 and named Frederick the Great. The dedicatory address 
was delivered by General von der Goltz, who recommended to the fleet 
as a motto an adaptation of Frederick the Great’s phrase: “ The Prussian 
cavalry always attacks first,’ and called attention to the growing import- 
ance of oversea affairs, saying: 

“We must make our name honored and respected not only among our 
neighbors, but also far beyond the ocean.” ! 

In the course of a technical conference at Dantzig, Rear-Admiral Holz- 
hauer stated that the four battleships of Helgoland class were armed with 
twelve 12-inch 45-caliber guns, twelve 6-inch and sixteen 3.5-inch. Their 
main armor belts are 11 inches thick, tapering to 5 inches at the ends. 
This is the first authentic information concerning the batteries of these 
ships. A strike at the Schichau works at Dantzig will delay the com- 
pletion of the Oldenburg and the Ersatz Aegir—Moniteur de La Flotte. 


Tue “ Karser.”—The battleship Kaiser was launched from the Imperial 
dock yard at Kiel on March 22. A salute of twenty-one guns was fired 
as the Kaiser took the water. 

The following was the Imperial Chancellor’s baptismal speech: “ By 
your Majesty’s command the ship which awaits its launch to-day, the 
birthday of William I, will be named the Kaiser. Kaiser! The word is 
steeped in dreams of German greatness and the German longing for a 
Kaiser. Loyalty to the Emperor in the hearts of thy seamen will be the 
compass whereby thou wilt steer. If God, who rules the wind and waves, 
and decides the fate of battles, lead thee into danger and distress, may 
thy crew in the last hour be mindful of the name thou bearest. In the 
gray dawn of our history the voice of their women roused the manhood 
and courage of our fathers; so may good fortune and a blessing from thy 
heart and the heart of the Empress, who now baptizes thee, attend thee 
on all thy voyages.” 

The Empress broke a bottle of German champagne over the ship’s bows, 
saying: “By command of the Emperor, I baptize thee Kaiser.” 

The Kaiser is the first turbine battleship in the German Navy, and also 
the first of the ships of the super-Dreadnought division of the new fleet. 
The first division comprises eight Dreadnoughts, all afloat. The last 
launched was the Oldenburg, on June 30—Naval and Military Record. 


Tue “Gorsen.’—The armored cruiser “H,” built by Messrs. Blohm 
and Voss at Hamburg, was launched on March 30 and received the name 
of Goeben, Hitherto all the battleships have received territorial titles, 
taking their names from the kingdoms, states, and principalities of the 
Empire, and the list was getting exhausted. The names of some of the 
older battleships will now, however, become available. The ship to which 
the name of Kaiser has been given—and she is not the first to bear it— 
resembles in general characteristics the Nassau class, but she has greater 
displacement, and is reported to mount 12-inch guns instead of the 11-inch. 
The one fact definitely known is that these are arranged on the same plan 
as in the first Dreadnoughts—that is, with two twin barbettes severally 
forward and abaft, and two other twin barbettes on either broadside. The 
battle-cruiser is of the Von der Tann class, and probably does not differ 
much from her original, except in carrying the heavier gun. Like all the 
armored cruisers and battle-cruisers, she bears the name of a great soldier, 
for it will be remembered that Goeben was an officer who took a dis- 
tinguished part in the Franco-German War.—Army and Navy Gazette. 


According to Le Yacht the armored cruisers “H” and “J” are of 21,800 
tons normal displacement (1000 tons of coal) ; carry eight 12-inch and ten 
6.7-inch guns, besides fourteen 3.5-inch; have 4 under-water torpedo-tubes ; 
and a main armor belt of 7.5 inches maximum thickness. 

All the new armored ships are being fitted with torpedo-defence nets. 
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With only a couple of months to elapse before the Thiiringen is com- 
pleted for service, we are still without clear and authentic details of this 
battleship, and the fact speaks volumes for the system of secrecy main- 
tained by the marine office in regard to new construction. It is to be 
doubted whether German Navy men themselves, apart from high depart- 
mental officials, are in possession of the particulars. Ever since the keel- 
plate of the Thiiringen was laid at Bremen elaborate precautions have 
been taken to prevent any leakage of information, and the same conditions 
prevail at Kiel and Wilhelmshaven, where the Helgoland and Ost-Friesland 
are completing. The first official description of the new units is due to 
appear in Nauticus, published in June, but meanwhile the essential details, 
given below, are accepted as accurate. The cruiser Moltke, another “ dark 
horse,” will probably commence her trials in June. The following par- 
ticulars refer to the battleships Thiivingen, Helgoland and Ost-Friesland: 

Displacement, 21,300 tons. Guns, twelve 12-inch 45-caliber, mounted in 
six turrets and disposed as in the Nassau; twelve 6.7-inch 50-caliber, in 
7-inch armored battery; twenty 3.4-inch, improved model, disposition un- 
, certain. Six submerged tubes, arranged as in Nassau, but fixed. Main 
armor belt to feet wide, 11 inches thick amidships, 5-inch ends. General 
appearance like Nassau, but funnels more squat. Arcs of fire for bow and 
stern turrets, 280°. 

Less is known about the cruiser Moltke, save that her armament con- 
sists of eight 12-inch 45-caliber, and ten 6.7-inch guns. The big gun dis- 
position corresponds exactly to that of the Von der Tann, while of the 
secondary armament two guns appear to be sponsoned forward and two 
aft. Another interesting report is to the effect that the two small cruisers 
of last year’s program, the Ersatz Cormoran and Condor, are to differ in 
armament from their predecessors, and will carry at least two 17-cm., or 
6.7-inch guns, in addition to ten 4-inch. Some such development was 
anticipated in view of the relatively heavy armament now mounted on the 
latest British “ Town” cruisers, compared with which contemporary Ger- 
man boats make but a poor showing.—Nawval and Military Record. 


Om Enernes.—lIt has latterly been stated in various papers that an ex- 
tensive equipment of oil engines would shortly be made in one of the new 
German battleships. The ship in question is the Ersatz Odin, which is 
being built in a private yard at Kiel, and the engines are being built at 
Nuttremberg. They will supply one-third of the power for the ship, driving 
the middle screw, while the others will be driven by the existing type of 
engines.—Army and Navy Gazette. 


WirELESS TELEGRAPHY.—The Kiel correspondent of the Kdlntsche Zeit- 
ung states that a considerable development of the wireless telegraph sys- 
tem on the German coasts is taking place. There are new stations on both 
the North Sea and the Baltic, and the communications are now nearly 
complete. There are new stations at Swinemiinde, Konigsberg, at Tonnies 
at the mouth of the Eider, and at Sylt, so that the system now extends, or 
will shortly extend, from Borkum to the Russian frontier. Several sta- 
tions have been improved. The new Naval School at Flensburg, where 
now midshipmen receive their education instead of at Kiel, has a station 
of its own.—Army and Navy Gazette. 


Tue NavaL Depate.—The debate in the Reichstag on the second 
reading of the navy estimates of 1911 has not afforded much material 
for excited discussion. There have been the usual questions and answers, 
and Grand Admiral von Tirpitz has capably defended his administra- 
tion. Having been concerned with the existing navy law from the 
beginning, he has every right to be satisfied with what has been achieved. 
One speaker said the increase of the fleet had been conducted on a highly 
economical basis, and that the material value largely exceeded the total 
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outlay. He added that he hoped the “old tale of a German invasion of 
England” was now done with, and the Grand Admiral declared once more 
that the navy had no aggressive purpose, but must be such a force that 
“any other great power would be running a risk if it attacked Germany. 
He also expressed very reasonable astonishment at statements made in 
England as to accelerated construction outside the provisions of the 
navy law. That there has been no such acceleration is now generally 
recognized in England, and everything depends, as the minister said, upon 
the voting of money by the Reichstag—Army and Navy Gazette. 


During the recent discussion in the Reichstag on the German naval 
estimates Admiral yon Tirpitz said that he could not but fully endorse 
Herr Schrader’s statement that it was an extraordinary mistake in Eng- 
land to suppose that Germany had hastened the construction of her fleet 
in excess of the naval law and its provisions. How was that alleged 
acceleration in building possible when the House had not given its assent 
to it, and they had not had a single pfennig for that purpose? For this 
reason alone such secret acceleration would have been impossible. 

In an article in the Deutsche Tageszeitung Count Reventlow, the in- 
terpretative spirit of the German Navy League, says the government and 
taxpayers of Great Britain should draw the conclusion from the words of 
the German Secretary of State that the continuance of the increase of 
armament in England beyond a certain limit must have the inevitable and 
absolutely necessary consequence that Germany will increase her naval 
armament, and beyond the scope, too, of her existing navy act. 

The qualities of recent German ships are discussed at length in a recent 
issue of the Glasgow Herald by M. I. N. A., who points out that, accord- 
ing to some critics, Germany’s answer to our Dreadnoughts is a most 
ineffective one. The Nassau, the Westfalen, the Rheinland, and the Posen, 
now in commission, draw from two to four feet more than was designed, 
but some of this has been remedied by the drastic removal of internal 
weights and the reduction of coal carried. Mr. F. T. Jane described them 
recently as “a species of nautical indigestion.” 

Discussing the details of the more powerful Ost-Friesland class, of which 
four—the Osi-Friesland, the Helgoland, the Thiiringen, and the Olden- 
burg—have been launched and five are on the stocks, M. I. N. A. calls 
attention to the fact that the armor is only 934 inches thick, as compared 
with the 12-inch armor of the British contemporary vessels. The esti- 
mated cost of each ship is £2,100,000, whilst the British Neptune, at least 
as powerful a vessel, was built for £400,000 less—Page’s Weekly. 


The German Admiralty has ordered two Curtiss biplanes from Mr. 
G. H. Curtiss, the United States aeronaut, who was recently so success- 
ful in rising from the water and descending on the deck of a warship. 
It is understood that Mr. Curtiss has been invited to Kiel during the 
coming summer, in order to give exhibitions with one of his machines.— 
The Engineer. 


With the rise of German territorial aspirations in the Far East her 
cruising squadron has been gradually reorganized and transferred to 
Chinese waters, Tsingtau, which is situated in Kiauchau Bay, the mag- 
nificent harbor on the Shantung Coast, permanently leased~ from the 
Chinese Government, being its headquarters. Since its acquisition, the 
Germans have spared neither pains nor money in converting it into a 
powerful naval base. Tsingtau, which is the seat of government, was, 
when the bay was first occupied in 1898, nothing but a poor fishing village, 
but it is now being rapidly transformed into a fine modern city. Wide 
streets have been made, good houses and hotels, factories, etc., have sprung 
up, and magnificent stone quays, alongside which large steamers can con- 
veniently lie, have been constructed; while the railway communication 
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with the interior has been energetically developed. A floating dock, 410 
feet in length, 98 feet wide at the entrance, with a depth of 36 feet on 
the sill, has been constructed and sent out; it is capable of lifting a ship 
of over 16,000 tons. Telegraph cables are laid to Shanghai and Chifu, 
and in addition to telegraphic there is also a complete system of tele- 
phonic communication between the town and the principal German posts 
in the interior. A considerable foreign trade has sprung up, and there are 
now four large shipping companies, including the Hamburg-American, 
who run steamers regularly every few days. The Kiauchau Protectorate 
is administered by Admiral Truppel, who has held the position of gov- 
ernor and commander-in-chief of the occupying forces for many years and 
to whose energy and careful administration the rapidly growing prosperity 
of the port and surrounding territory is mainly due—United Service 
Magazine. 


GREAT BRITAIN. 
VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
Battleships. 
COLOSSUS Ais arisace sss sects 20,250 Scotts (Greenock). Under trial. 
Hercules sass vse esse 20,250 Palmer’s (Jarrow). es & 
OPLOM orate cacao 22,600 Portsmouth. Launched Aug. 20, 1910. 
Monanchinwe ccs ecu. 22,500 Armstrong. we Mar. 30, 1911. 
Conquerors case. «070 22,500 Beardmore. es May 1, 1911. 
MAUNGELKED ascjciers seine 22,500 London (Thames Iron so Feb. 1, 1911. 
Works). 
Aja xs iosbettieseieas. ose 23,500 Scotts (Greenock). Building. 
PANIC ACIOUS fe rereiciey sie sleleisie's 23,500 Cammell, Laird & Co. Fe 
CWONtIIOMsdatactldats «eles 23,500 Devonport. ef 
King George V ....... 23,500 Portsmouth os 
Armored Cruisers. 

MOU cceicie sieieh 2 sess cays 26,350 Devonport. Launched Aug. 6, 1910. 
Princess Royal........ 26,350 Vickers. oe Apr. 29, 1911. 
ANISEVATI AIS Gs ies cccine oe 18,800 Brown & Co. Building. 
New Zealand.......... 18,800 Fairfield. oe 
Queen Mary..........- 26,850 Palmer (Jarrow). vy 

Cruisers. 
BIOMG Ole scree ose 8,400 Pembroke. Under trial. 
UN GELV Gate ace serccumeed 3,400 i Launched Mar. 14, 1911. 
AGN PHIONs shit faesans | 3,400 os Building. 
IDATCMOMLD cter-aiecese stele 5,250 Vickers. Launched Feb. 14, 1911. 
Ma POUb Miseiceicte etre 5,250 Beardmore. By Sept. 20, 1910. 
Weymouth. ........5.6. 5,250 Armstrong. 00 Nov. 18, 1910. 
SVERTTIVOU Di serercih cieteanctelels 5,250 London & Glasgow Co. yy Apr. 12, 1911. 
Southampton .......... 5,400 Brown & Co. Building. 
PDH Tides creteteciars ot arvcreieteta ste 5,400 Beardmore. t 
Sy ide yractenioisrrrctsl yale mre ererete 5,400 London & Glasgow Co. 
Chrathianivirecttaccissccs stele 5,400 Chatham. st 
MeIDOUTRE 4.5 <fe sis <feies ois 5,400 Cammell, Laird & Co. ts 


EXTRACTS FROM THE First Lorp’s ExpLlaNATORY STATEMENT.—The esti- 
mates for 19II-12 amount to £44,392,500, as compared with £40,603,700 for 
the current year. 

The principal increases occur under the heads of Pay of Personnel 
(Vote I), Victualling and Clothing (Vote II), Shipbuilding (Vote VIII), 
the Naval Armaments (Vote IX). 

The numbers required for manning the fleet are 3000 more than were 
asked for in the estimates for the current year. This increase is due 
mainly to the requirements of new ships now being placed in commission 
and under construction. 
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The shipbuilding and armament votes (VIII and IX) together show a 
very large total, caused mainly by the amount required to complete the 
old programs already approved by Parliament. The increase over last 
year is three and a quarter millions. 

Vote X shows an increase of £70,000. The important new works at 
Rosyth and Portsmouth have reached a stage of development at which the 
contractors must earn larger sums if they are to complete them within 
the contract time. No new works of great magnitude are proposed for 
the coming year, but a second dock has been ordered at Rosyth. 

Shipbuilding —New construction will cost £15,063,877, as aginst £13,- 
279,830 for 1910-11. Of this amount £13,325,232 will be spent on the con- 
tinuation of work on the ships already under construction, and £1,738,645 
for beginning work on ships of the new program, which is composed as 
follows: 

5 large armored ships, 3 protected cruisers, I unarmored cruiser, 20 
destroyers, 6 submarines, 2 river gunboats, a depot ship for destroyers, 
and a hospital ship. 

Works.—During the last year the main works of Simon’s Bay Dock- 
yard have been completed. 

At Plymouth the whole of the works in connection with the Keyham 
Dockyard extension are practically finished, whilst at Portsmouth the new 
lock and dock are progressing satisfactorily. 

Good progress is also being made with the naval base at Rosyth. 

Royal Marines—The numbers borne on March 31, I911, will be about 
15,800. There will also be about 1300 band ranks afloat and under training. 

The number of re-engaged men now serving to complete time for pension 
is 4115, as compared with 3792 last year. 

The numbers of royal marines qualified in the higher gunnery ratings 
are as follows: 


Gunlayersweictclasstemene eee eee 75 
Gunlayers| 2d ‘class Wasa ne en emis eines 358 
Gunlayersw 3d cclassisesrre eee 496 


A new warrant rank for the royal marines has been created with the 
title of Gunnery Sergeant Major, R. M. Twenty of these warrant officers 
will be created, and candidates for the rank have been selected, and are 
at present undergoing a qualifying course. These officers will serve mainly 
afloat, and their duties will be analogous to those of gunners, R. N., with 
whom they will rank; they will also receive the same pay. 


Navy Estimates.— The navy estimates have been passed with less 
excitement than in recent years. They may be described as moderate; 
neither large enough to satisfy the big navy man, nor small enough to 
satisfy the labor members. The principal item is five first-class ships, and 
in this respect, at least, the Cawdor memorandum has been followed. None 
of these ships will be actually laid down this year. Of secondary vessels 
there are four cruisers, three protected and one unarmored; twenty de- 
stroyers and half-a-dozen submarines. On this new program about one 
and three-quarter million pounds will be spent before next April, whilst 
thirteen and one-third millions will go on the continuation of ships already 
in hand. The remaining millions which make up the total to £44,392,500, 
or three and a quarter millions more than last year, will be spent on the 
usual navy requirements and on works, amongst which the harbor at 
Rosyth and_the lock and dock at Portsmouth may be particularly men- 
tioned, as they will involve heavy expenditure this year if they are to be 
completed in contract time. There is not a word in the estimates about 
the fitting of oil or gas engines to battleships, cruisers, destroyers, or any 
fighting vessels, so that the usual crop of rumors which may be expected 
with the dog-days should be received with caution —The Engineer. 
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Tue “ Monarcu.”—Complete success attended the launch of the battle- 
ship Monarch from the Elswick shipyard on March 30. This vessel is the 
second of the four “contingent” ships of the 1909-10 program to take 
the water, the others being the Thunderer, the Conqueror, and the Princess 
Royal. The keel of the Monarch was laid on April 1 of last year, and 
good progress was made in her construction until the trouble arose with 
the workmen, resulting in the lock-out. This was on September 3, or five 
months after the laying of the keel. At this time the weight on the blocks 
was considerably over 5000 tons, the weight worked in during this period 
averaging over 1000 tons per month. The lock-out extended over a period 
of fifteen weeks, during which time the work on the Monarch was entirely 
at a standstill; but upon the men returning to work on December 15, 
rapid progress in her construction was again resumed. 

The Monarch has been built under the usual: veil of secrecy; it may, 
however, be taken that she has a length over all of 581 feet and a breadth 
of 88 feet 6 inches. The main armament will consist of ten 13.5-inch guns, 
capable of throwing a projectile of about 1250-pound weight. The sec- 
ondary armament consists of twenty-four 4-inch guns, and there are also 
three 21-inch torpedo tubes. The designed speed of the Monarch is 21 
knots, with a horse-power of 27,000. The turbines are of the usual Par- 
sons type, with the cruising system incorporated with the high-pressure 
turbine, as has been adopted in all the later battleships of the Dreadnought 
type. Steam will be supplied by Babcock and Wilcox water-tube boilers. 
The maximum coal-carrying capacity will be 2700 tons, and in addition 
there will be accommodation for 1000 tons of oil fuel. A belt of 12-inch 
thickness extends fore and aft about 4oo feet, and is continued to the 
extremities by thinner plating. Above this is a belt of 9 inches, and there 
are armored bulkheads where the thinner plating ends and a protective 
deck above the belts. It is understood that the Monarch will, like the 
other battleships of her class, have armored control positions as an alter- 
native to the control position on her tripod mast, and that the turret armor 
will be ro inches in thickness.—The Engineer. 


The completion of the tests of the gun mountings of the Colossus, manu- 
factured by the Vickers Company, terminates the trials of that vessel and 
the Hercules, both of which promise to be ready for commission well © 
within a period of two years from the laying of the keel. The Colossus 
was built and engined by Scotts’, of Greenock, and the Hercules by 
Palmers’, of Jarrow-on-Tyne. Both ships were ordered early in the 
financial year 1909-10 and are the last of the battleships to have 12-inch 
guns, all subsequent capital ships having 13.5-inch guns in the primary 


‘battery. The keels were laid in July, 1909, and the ships can, if desired, 


be ready for the naval review. Their speed is 21 knots, with the turbine 
machinery developing 25,000 shaft horse-power. The Colossus on her eight. 
hours’ full-power trial developed 29,000 shaft horse-power with the steam, 
pressure at the turbines averaging 170 pounds and the vacuum in the con- 
denser 28% inches, which is exceptionally favorable. The speed realized 
was just over 21.5 knots. This was the speed also achieved by the Her- 
cules, which is in every respect a sister ship, all the parts of the machinery 
being made to a common standard to both ships. The power in the 
Hercules was 28,700 shaft horse-power with the turbines running at a mean 
of 335 revolutions per minute——United Service Gazette. 


Tue “Yarmoutu.’”—H. M. S. Yarmouth, a protected cruiser of the 
“improved Bristol” class, was launched on April 12 from the works of 
the London and Glasgow Shipbuilding and Engineering Company, Govan. 
The Yarmouth is a sister ship to the Falmouth, the Dartmouth, and the 
Weymouth. These ships, while of the same length, differ from their pre- 
decessors of the Bristol class in respect of greater beam, displacement, 
and fighting power. The Yarmouth partakes more of the character of the 
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Bristol than her sister ships, in that her propelling machinery will be 
turbines of the Brown-Curtis type, which proved so sucessful in the Bristol 
and which have been made by the same firm, John Brown & Co., Limited, 
Clydebank. The Yarmouth will, like the Bristol, be propelled by twin 
screws instead of by four lines of shafting and propellers as in the sister 
ships which are fitted with Parsons turbines. 

For protection the Yarmouth has a curved armored deck of nickel-steel, 
coal bunker protection for machinery, and extensive sub-division by bulk- 
heads. There is a long raised forecastle which will enable the vessel to 
keep the sea in all weathers. The uniformity of armament in the Yar- 
mouth marks a great advance in second-class cruiser construction; with 
their great speed and fair fighting qualities, the type to which the new ship 
belongs are well fitted to act as scouts for the fleet and convoys to merchant 
ships. 

While the designed speed is the same in all the ships, the maximum in 
the Varmouth will, it is anticipated, be attained more economically. The 
revolutions of the propellers are considerably less with the Brown-Curtis 
type of turbine than with the Parsons type, and in this way increased 
screw efficiency should be obtained. That such increase is not obtained 
at the expense of efficiency in the turbine was clearly demonstrated in the 
Bristol by the highiy successful results of the steam, water, and coal con- 
sumption trials. 

The following are figures of comparison as to dimensions, power and 
armament between the Yarmouth and the Bristol: 


Bristol. Yarmouth. 

Length on water-line..450 feet 450 feet 
IB eater tra tte cmee 47 feet 48% feet 
Disc ie! eens sae 15% feet 15% feet 
IDisplaceimenttue eres 4820 tons 5250 tons 
Designed S. H. P....22,000 22,000 
Designed speed ...... 25 knots 25 knots 
Acinamentumss atecee 2 6-inch Q. F. 8 6-inch Q. F. 

to 4-inch Q, F. 4 3-pdr. QO. F. 
Torpedo tubes ....... 2 2 
(Coaltcapacity enaaae 800 tons tooo tons 
Complement ....:....376 380 


—The Engineer. 


Tue “Princess Royat.”—The armored cruiser Princess Royal was 
launched at the Barrow shipyard of the Vickers Company on April 29. 
Ten years ago the heaviest completed cruiser in the navy protected by 
vertical side armor was the Sutlej, of 12,000 tons, and the heaviest completed 
cruiser protected by sloping deck armor was the Terrible, of 14,200 tons. 
The heaviest guns carried by these vessels were of of 9.2-inch caliber, and 
each mounted two of these guns in barbettes protected with 6-inch armor. 
Each ship also carried a number-of 6-inch guns similarly protected. The 
nominal speed of these ships was between 21 and 22 knots. The Princess 
Royal will, however, have a displacement of 26,360 tons, and her heaviest 
guns are of 13.5-inch caliber, of which she will carry eight behind 9-inch 
armor of much greater resisting power. The contract speed is 28 knots. 

In regard to the gun power of the Princess Royal, not only will the 
armament consist of eight 13.5-inch guns, but these will be disposed in 
pairs in four gun-houses on the center line, arranged in such a manner 
as to give a fire of four guns right ahead and eight on either beam. The 
13.5-inch gun is nine tons heavier than the 12-inch gun of 50 calibers. 
But the muzzle energy has been increased from about 50,000 to 60,000 
foot-tons. Similarly the muzzle velocity and the trajectory are such as 
will ensure equal accuracy and no practical diminution in the danger space. 
At the same time, the increase in the weight of projectile, with its larger 
bursting charge, promises a much more destructive effect on perforation. 
So far as rapidity of fire is concerned, it is interesting to note that, whereas 
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with the old 13.5-inch guns mounted in the Royal Sovereign one round 
could be fired in two and a half minutes, one round from the gun to be 
mounted in the Princess Royal can be fired in 30 seconds, or in one-fifth 
of the time. This is due to improvements in the breech mechanism and 
the mounting of the gun. The Princess Royal will also carry sixteen 4- 
inch guns and the largest and speediest long range torpedoes. 

For armored protection, the new cruiser will have a belt extending 
from the upper deck to about 7 feet below the load water-line, and for 
nearly the whole length of the ship, with a maximum thickness of 9 inches. 
The armor for this belt and that on the gun-houses, of the same thickness, 
is of an improved quality, the result of a process devised by English 
makers, with 25 per cent more resisting power than the armor used upon 
the earlier cruisers. On the side above the belt the armor is of 6-inch 
thickness, and in addition to a deck of 3-inch armor the ends of the vessel 
are protected by bulkheads, while the internal division of the ship is carried 
out to a greater extent than was formerly the case. Each of the gun- 
houses with its ordnance, mounting and armor weighs about 630 tons. The 
sister ships of the Princess Royal are the Lion and the Queen Mary. The 
Princess Royal, which will have a length of 660 feet and a beam of 88% 
feet, is to be completed by March 31, 1912—United Service Gazette. 


Tue “ Congueror.’—H. M. S. Conqueror, one of the three contingent 
battleships ordered in December, 1909, was launched on May 1 from 
Messrs. William Beardmore and Co.’s naval construction works at Dal- 
muir-on-Clyde. The new vessel is 545 feet long and 88.5 feet in beam, 
and will, when completed, displace 22,680 tons, or 50 per cent more than 
the battleships of the Formidable class (15,000 tons), which were launched 
ten years ago. Her armament will consist of ten 13.5-inch guns, mounted 
in five center-line turrets, and twenty-four 4-inch 31-pounder quick- 
firing guns, grouped in armored positions round the funnel bases. She 
has three 21-inch torpedo-tubes, firing the new Hardcastle torpedo.—Page’s 
W eekly. 


By way of contrast with the new Conqueror, it may be mentioned that 
the last Conqueror in the navy was launched in 1881, was 270 feet long 
and displaced 6200 tons, while her armament comprised two 12-inch and 
four 6-inch guns. Her broadside fire amounted to 1900 pounds of metal, 
while the new Conqueror will fire 12,500 pounds from her big guns and 
558 pounds from her 4-inch on the beam. The old ship steamed 14 knots, 
with engines of 6000 horse-power. The new Conqueror is designed for 
21 knots, with 27,000 horse-power turbine. 


The Admiralty have selected Grimsby as one of the trawler mine- 
sweeping fleet stations, and on April 2 the enrolment of 300 fishermen will 
begin. The cruiser Circe has been ordered to Grimsby to make arrange- 
ments for stationing the parent ship Jason and six subsidized trawlers. 
Upon the latter the men selected will be sent out into the North Sea for 
special training for a period of 8 to 12 days. Skippers will be given the 
rank of warrant officer and whilst training will be paid at the rate of 9s. 
per day, with £4 Ios. gratuity upon completion; second hands and en- 
gineers, 6s. per day and £3 gratuity; others, 3s. per day and Ios. gratuity. 
All must be British subjects. Annual retainers will be paid as follows: 
Skippers, £10; mates and engineers, £8; others, £4. ‘The liability for 
service is when the naval reserves are called out, and the condition as to 
death or injury is upon the naval reserve scale—United Service Gazette. 


The pair of 12-inch guns, Mark XI, in the fore. barbette of the battle- 
ship Vanguard, refitting at Devonport, have been exchanged for two of the 
later pattern Mark XII. The latter guns, which are 50 calibers in length, 
and fitted with improved breech mechanism, will be subjected to a series 
of experimental tests. 
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The success which has attended the policy of the British Admiralty in 
substituting oil fuel for coal has been so great that the government 1s 
now asking for tenders for 200,000 tons of oil for use as fuel in the navy. 
A sum of £45,000 was allotted in the last navy estimates to provide addi- 
tional storage accommodation for oil fuel for warships at Chatham, while 
during the last few years oil tanks have been erected at Plymouth and 
other naval bases. The increase in the use of oil fuel is shown by the fact 
that the first order last year was for 100,000 tons, which has been doubled 
in twelve months. 

Coaling results’ of the home fleet at Arosa Bay were: Dreadnought 
received 1018 tons, average 309 tons per hour; Collingwood 1050, average 
247; Temeraire 900, average 235.5; St. Vincent 950, average 230; Natal 
900, average 218.8; London goo, average 193.5; Prince of Wales 1200, 
average 189.9; Venerable 1000, average 186.8; Britannia 800, average 186.6; 
Lord Nelson 950, average 185.4 (swept collier) ; Agamemmon I100, aver- 
age 185.3; Hindustan 1800, average 184.8; Formidable 1000, average 179; 
Black Prince 800, average 165; Dominion 800, average 164.5; Cochrane 
700, average 160.5; Queen 808, average 153.9; Warrior 1150, average 136.9 
(swept collier); Achilles 1000, average 122.5 (swept collier); Glasgow 
650, average 116.4; Doris 500, average 101.5; Duke of Edinburgh 1300, 
98.5 (swept collier); Bristol 650, average 88.5; Gloucester 500, average 
85.9 (swept collier); Liverpool 500, average 73.5 (swept collier) —The 
Engineer. 


The report which was current about the Invincible having buckled while 
being docked at Portsmouth appears to have had little foundation. It 
seems that when the Jnvincible’s oil tanks were emptied for examination 
a slight buckling of some of the plates was noticed, probably because of 
insufficient shoring up when the ship was in dock last. The damage, how- 
ever, was by no means serious. But in order to prevent anything of the 
kind in future, special instructions were given in regard to the placing of 
the shores when the Jnvincible was again taken into dock. The ship had 
actually entered the dock, although the water had not been pumped out, 
when it was found that these special instructions had not been complied 
with, and the cruiser was taken out of dock that the additional shores 
might be placed in position. This having been done, the Invincible again 
went into dock.—Army and Navy Gazette. 


The unarmored cruiser Active, which was launched at Pembroke dock- 
yard on March 14, is a vessel of 3350 tons, has a length of 405 feet 6 inches, 
a breadth of 41 feet 6 inches, and a load-water draft of 14 feet. Her 
armament consists of two 4-inch guns on the forecastle deck and eight 
4-inch guns and two torpedo-tubes on the upper deck, with one Maxim 
gun. The ship is being fitted with turbine machinery by Messrs. R. & N. 
Hawthorn, Leslie & Co., Limited, of Newcastle-on-Tyne, to give a speed 
of 25 knots. She will carry a complement of 292 officers and men. The 
officers’ quarters are aft. 


An article in the Times upon the new submarines of the “E” class 
shows in a striking manner the rapid development which has been made 
during the comparatively short time since submarines were introduced 
into our navy. The progress made can be illustrated by comparing the 
advances made in other classes; for instance, while the displacement of 
battleships has increased from 16,350 tons in 1902 to 24,000 tons in IQII, 
and the size of destroyers from 550 tons to 780 tons during the same 
period, the submarines have increased in size from the 160 tons of the 
“A” class to the 800 tons of the “E” boats. Or, to take another illus- 
tration, during the thirty years between the laying down of the old Dread- 
nought and the new the displacement tonnage increased from 10,820 to 
17,900. Thus while the size of the battleship had not doubled in thirty 
years, the size of the submarine has increased five times over in a third of 
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that time. Moreover, the increase is not in size alone, but in every respect, 
including speed, range of action, and power of armament, advance has 
been made. Most notable of ail, the range of action is now greater than 
that of very much larger ships. Thus the submarine can unquestionably 
be used for offensive warfare. Perhaps one of the most suggestive points 
referred to by the writer in the Times is the improvement in the internal 
combustion engines of the new boats—Army and Navy Gazette. 


SUBMARINE SALVAGE LicHTER—The salvage lighter for submarines, 
Yard Craft No. 94, which has been built at Chatham from the designs of 
Sir P. Watts, Director of Naval Construction, and is fitted with salvage 
plant capable of lifting a submarine of the “C” class, has been delivered 
at Sheerness. The lighter is the first built for the salvage of submarines, 
ordinary lighters having hitherto been used, the craft being designed as a 
result of the knowledge acquired in the operations for the salvage of sub- 
marine “C 11.” No. 94 has been built with a length of 115 feet, a breadth 
of 31 feet, and a displacement at load draft of 790 tons. She is fitted with 
a 15-inch centrifugal pump, and has four trunkways fitted with capstans 
for lifting a weight of 300 tons. Her equipment also includes an air-pump 
for working pneumatic tools, and she is fitted with an electric light in- 
stallation. No. 94 has cost £26,846, and when not required for service as 
a salvage vessel she will be used as a steam mooring lighter—Army and 
Navy Gazette. 


On paper the power of the Jndefatigable is no greater than that of her 
predecessors of the cruiser-battleship type—that is to say, she has the 
same number of guns in her battery, which comprises eight 12-inch and 
sixteen 4-inch. The 12-inch guns, however, are of the new 50-caliber type, 
having a muzzle energy of 47,700 foot-tons. 

The new ship holds the record for cheapness of construction, Hitherto 
this position has been held by the contract-built battleship Vanguard, which 
cost £1,607,781 for her 19,250 tons, or a rate of £83.52 per ton. The Van- 
guard’s speed is only 21 knots, and the fact that the 27-knot Indefatigable 
has been built for £1,547,426—£82.53 for each of her 18,750 tons—is a 
remarkable testimony to the efficiency of the dockyard at Devonport, 
where she was built. 

The Indefatigable is the last of the large armored cruisers to be armed 
with 12-inch guns. The Colonial cruisers Australia and New Zealand will 
have eight of these guns, but the Lion and Princess Royal, now under con- 
struction under the 1909-Io estimates, will carry the new 13.5-inch guns.— 
Royal United Service Instttution. 


Tue AUSTRALIAN FLEeET.—The report of Admiral Sir Reginald Hender- 
son, who left England in August last to inspect the naval defences of 
Australia and advise the Commonwealth government in regard to them, 
is a very important document, and one which deserves, as it will no doubt 
receive, the close attention of all British naval men. Only a rough out- 
line of the scheme has yet come to hand, and from this it appears that 
provision is made for a fleet of eight armored cruisers, ten protected 
cruisers, eighteen destroyers, and twelve submarines to be constructed by 
the year 1933. These figures include the ships of the fleet unit now being 
constructed, and the cost of the forty-eight vessels is placed at £23,500,000, 
but the total expenditure, including the cost of docks and the provision of 
two years’ stores, will be £40,500,000. When this fleet is provided in 
twenty-two years’ time, the Commonwealth government will be pledged 
to an annual naval expenditure of £4,794,000. The ultimate personnel re- 
quired will be 15,000 men. In his last report Admiral Henderson says that 
that primary object of the Australian Navy is to support the Empire’s 
command of the sea, and the secondary object to protect Australian ports 
and shipping from hostile raids. He proposes that the fleet shall be divided 
into the Eastern and Western commands, meeting yearly for combined 
exercises, with Sydney and Fremantle as the chief bases, respectively. 
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NavAL QUESTIONS IN PaRLIAMENT.—The cost of Dreadnoughts.—Mr. 
Kellaway asked the First Lord of the Admiralty whether his attention 
had been called to a statement made by the Grand Vizier in the Turkish 
Parliament that Messrs. Sir G. W. Armstrong, Whitworth & Co., Limited, 
had tendered for the supply of the hull and engines of two Dreadnoughts 
for the Turkish Government at £51 per ton, as against £63 per ton paid by 
Great Britain. ‘ 

Dr. Macnamara replied: I have no information enabling me to make a 
direct comparison between the cost of building Admiralty Dreadnoughts 
in this country and the cost referred to in the question for building two 
Dreadnoughts for the Turkish Government. I know no reason why the 
Admiralty should pay more per ton to a British firm for Admiralty Dread- 
noughts than the firm would charge a foreign government for similar 
work. I may add that, taking the case of the latest Admiralty Dread- 
nought delivered from contractors, the total cost of hull, armor for hull, 
and machinery works out at substantially less than £63 per ton of the total 
displacement of the ship. 

Dr. Macnamara gave the following particulars as to the Dreadnoughts 


already completed: 
Average cost per 


° n oq 
Dockyard built: Upper eeant yee CAC 
Dreadnotie hte ese reece eee 17,900 £90.8 
Bellecrophonsitaasctecses occ 18,600 £94.8 
TT etneralrew 2s fence seeps s 18,600 £93.7 
St oVinceniten..d Mliews as ncisea erie 19,250 £80.4 
Collinswoodiehuanadimuedastereente 19,250 £87.1 
Contract built: 
Saperbwy as estaceeee eras some 18,600 £80.2 
Wang uandees. acramnian per ane 19,250 £83.4 


Any comparison instituted between the cost of dockyard-built ships on 
the one hand, and contract-built ships on the other was subject to the 
reservation that the bases of cost were not precisely identical. That par- 
ticularly applied to the items included under the heading “Indirect 
Charges.” 

European Naval Construction.—Dr. Macnamara states that the proposed 
expenditure for 1911-12 for Great Britain, and Germany, Austria, and Italy 
respectively, on new construction and armaments is as follows: Great 
Britain, £17,506,877; Germany, £11,715,752; Austria-Hungary, £3,125,000; 
Italy, £2,277,302. The amount given for Italy is liable to alteration, as the 
estimates have not been finally passed. 

Gunnery Practice-—Mr. Bird asked the Secretary to the Admiralty 
whether, bearing in mind the inexpendiency of publishing the detailed 
accuracy of the big-gun shooting in the navy, whereby the standard of 
efficiency attained by our gunners was made known to the whole world, 
he would order that in future these results be no longer published. 

Dr. Macnamara replied: The publication of a certain amount of infor- 
mation as to the results obtained in gunnery practices is of great advantage 
in stimulating competition. The form in which the information is pub- 
lished does not appear to justify the adoption of the course suggested by 
the honorable gentleman. 

Gun Deafness.—In reply to a question as to whether he would issue an 
order making it compulsory on both officers and men to wear some form 
of ear protection when gun firing was taking place on board ship, Dr. 
Macnamara stated: Cases of gun deafness undoubtedly occur, but there 
are no grounds for attributing any considerable number of invalidings for 
disease of the ear to the effects of gun-fire. Protective material is already 
provided and can be drawn by ships. The use of cotton wool, a supply 
of which is always to hand, as a protective material is now so general 
that it would appear to be unnecessary to issue the order suggested. 
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Cruisers of the Chatham Class—Mr. Burgoyne asked the First Lord of 
the Admiralty if he would state the displacement, indicated horse-power, 
designed speed, and armament of the protected cruisers of the Chatham 
class; when were the three vessels of this type laid down; and when was 
it anticipated that they would be completed? Mr. McKenna replied: 
The particulars asked for in the first part of the question are substantially 
the same as for the Weymouth class. The Chatham was laid down on 
January 3, and the anticipated date for her completion is August 31, 1912. 
The Dublin and Southampton were laid down last week, and the contract 
pecs for their completion are June 18, 1912, and August 19, 1912, respec- 
tively. 

Internal Combustion Propulsion Machinery.—Mr. McKenna states that 
internal combustion propulsive machinery is being fitted in submarines 
and certain small craft. The suitability and development of this type of 
machinery for other classes of vessels is receiving careful consideration. 

Destroyers of the 1911-12 Program.—The destroyers of the 1911-12 pro- 
gram will probably be ordered in July, and will, it is hoped, be completed 
in 18 months from that date. 

Aeroplanes and the Navy.—Asked whether the navy owned any aero- 
planes at the present moment, or whether they had any on order, Mr. Mc- 
Kenna stated that the reply was in the negative. 

Mr. Lee asked if it was a settled policy that the Admiralty should have 
nothing to do with aeroplanes, and that that branch of aeronautics is dealt 
with by the War Office. Mr. McKenna replied: Settled in the sense of 
permanent, I cannot say; but so far as experimental work is concerned 
the War Office have undertaken the aeroplane branch of aeronautics, and 
the Admiralty are experimenting with dirigibles. 

German Naval Reserves.—Asked if he could state any particulars of the 
German naval reserves drawn from unofficial sources, Mr. McKenna said: 
The conscripts who form the bulk of the naval personnel are, under ordi- 
nary circumstances, placed in the naval reserve for four years on comple- 
tion of their term of compulsory service, and during this period are under 
obligation to do two trainings of not more than eight weeks each. They 
are then placed in the Seewehr 1st Levy for three years, or, in certain 
cases, five years, and are liable to two trainings of from eight to 14 days. 
On the expiration of this period they are placed in the Seewehr 2d Levy 
until 39 years of age, and in time of peace are not liable to undergo train- 
ing but may serve voluntarily. They then pass into the Landstrum until 
the age of 45. Approximately the first reserve in time of war would con- 
tain two-thirds of the number of the active service personnel. 

British and German New Naval Construction.—The First Lord of the 
Admiralty gives the figures representing expenditure on new naval con- 
struction and armaments in the United Kingdom and Germany in each 
year since 1890. In the year 1890-1 the British Government spent £3,272,851 
and the German £1,844,712 on their respective navies. From that year up 
to 1893-94 the expenditure rose or fell, but since 1894 there has been an 
almost continuous rise in both countries. The figures for the last 10 years 
were: 


United neon. Soreny, 
OOO ae eee ae LOO2 5.55 1 3,401,907 
TOO Cee ee ree tL Os 3324700 4,053,423 
1OQO2=3\p ine eer ee nO 702207 4,662,760 
OORT Boys on cA eon ole MER Mlenie% 4,388,748 
TOOLS Suan en eee antenatal 2 COLA LO 4,275,480 
TOO5- On nrae cetacean; COS. 744) 4,720,206 
TOG Pabsabooposvoaau IOythonetay, 5,167,319 
TOOJe Cuma haan oceans dee LOSO40; 500 5,910,959 
TOOS*O ween a Pie te Aeros 5 21,030 7,795,499 
HOWOSNG). Wa Bawne ovlso Joie oa JB OyAoNsy 1 10,177,062 
WOOP yn Sion Sos oo Res el 11,392,856 
TO Mlel atelere averse ce ele a 117,559,085 m5) 752 


* Probable expenditure. j Estimated expenditure. 
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Invincible Cruisers in 1915—Mr. Yerburgh asked what would be the 
number of cruisers of the Invincible type under present programs in 1915 
of the following powers: Great Britain, Germany, Austria, Italy, Japan 
and France? : 

Dr. Macnamara replied: On April 1, 1915, Great Britain will have nine, 
excluding the cruiser building for Australia. To this number will have 
to be added any cruisers of this type which may be included in the pro- 
gram of 1912-13. With regard to the other countries the figures are: 
Germany, six; Japan, one; Austria, Italy and France, none. 

Sale of Old Warships—Dr. Macnamata said there were four sets of 
conditions of sale of obsolete ships. Ships sold under what are known 
as Conditions A must be wholly broken up in the United Kingdom. Ships 
sold under Conditions A—as modified and brought into use for the sale 
of His Majesty’s ship Howe (aged 21 years) in October, 1910—must be 
wholly broken up, but only certain specified work need be done in the 
United Kingdom. Ships sold under Conditions B must be wholly broken 
up, but not necessarily in the United Kingdom. Ships sold under Con- 
ditions C are sold without restriction. It was proposed to sell the Nile 
(aged 20 years) and the Trafalgar (aged 21 years) by auction on April 4 
under Conditions B, but since that decision was arrived at it has been 
found impracticable to prepare those two ships for sale as early as was 
expected, and they have therefore been withdrawn from the advertisement 
of the forthcoming sale. 

Naval Officers and Aeroplaning—Dr. Macnamara informed Mr. Roth- 
schild that none of the naval officers being instructed in aeroplanes had 
had any practice in map-drawing from balloons, but two of the officers em- 
ployed with airships had had this experience. 

New Cruisers—Mr. McKenna, answering Mr. Burgoyne, said the 
Australia and New Zealand will be sister ships to the Indefatigable in 
armament and speed. 

Mr. Burgoyne asked the First Lord if he would state the displacement, 
horse-power, speed, and armament of the cruisers Sydney and Melbourne, 
and when it was anticipated they will be completed. 

Mr. McKenna: The figures asked for are: Displacement, 5400 tons; 
horse-power, 25,000; speed, 2544 knots; armament, eight 6-inch guns, 2 
torpedo-tubes. The contract date for completion is August, 1912. 

Fuel for the Navy.—Mr. Ashley asked the First Lord if he could state 
the estimated expenditure on fuel in the British and German navies for 
IQII-I2. 

Mr. McKenna: The estimated expenditure in the British Navy for 
IQII-12 on steam-vessel coal, patent fuel, oil fuel, and petroleum spirit, 
including freight on first delivery, is £1,988,000. The German naval esti- 
mates for 1911-12 make provision for the expenditure of £915,110 on coal 
for the fleet. The freight, if any, is not shown separately, but may be in- 
cluded in these figures. 

The Naval Airship—Mr. Burgoyne asked the First Lord of the Admi- 
ralty whether he would state the first estimate for. Naval Airship No. 1; 
her total cost to date; and whether the delay in her completion was due 
either to fault in construction or. miscalculation in design. 

Mr. McKenna: ‘The total liability noted for Naval Airship No. 1 is: 
Hull and machinery, £40,876 17c. 6d.; spare gear, £681 3s. 5d. Payments 
amounting to £36,000 have been made on account. There has been no delay 
in her completion. 

Mr. Lee: When does the right honorable gentleman anticipate that this 
ship will be afloat and ready for service? 

Mr. McKenna: Momentarily. 

Protection of Foodstuffs in Time of War—Sir Reginald Pole-Carew 
asked whether any cruisers were detailed for the protection of our food- 
stuffs and commerce in time of war; and whether they were fully manned 
and in every respect ready for sea. 
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Mr. McKenna said: I must ask the honorable and gallant member to 
be satisfied with the statement that the protection of our foodstuffs and 
commerce is admittedly one of the primary objects of the navy in time 
of war, and that the disposition and preparation of the fleet in time of 
peace is governed by its probable duties in war. As I have already stated, 
it is not in the public interest to discuss the precise nature of these duties 
or of the preparations made for them. 

The New Pointed Bullet.—Mr. Rothschild asked whether the new pointed 
bullet adopted by the home authorities had an aluminium point to the core, 
whereas the new pointed bullet adopted by certain foreign countries had 
an all-lead core; and, if so, whether this resulted in the English bullet 
being less efficient in stopping power than that adopted by other countries. 

Mr. Haldane replied: The reply to the first part of the question is in 
the affirmative. As regards the last part of the question, from the results 
obtained with the new ammunition there is no reason to suppose that it is 
less efficient in stopping power than that adopted by foreign countries. 

Launch of New Battleship-Cruisers—Mr. McKenna in reply to Mr. 
Burgoyne, said: It is proposed to launch the New Zealand on June 29 
next, but the date for the launch of the Australia is not at present known. 
Both ships will be due for commission in September, 1912, and to leave 
England towards the end of that year. 

Dreadnought Docks——Mr. McKenna in reply to Mr. Burgoyne, said: 
The number of British dry and floating docks, completed or under con- 
struction, that are capable of receiving the Dreadnought is as follows: 
In the United Kingdom, 13 Admiralty docks and nine private docks, mak- 
ing a total of 22. Of these 14 are available for use in the North Sea and 
English Channel. Outside the United Kingdom seven Admiralty docks 
and five private docks, making a total of 12. The total number for the 
German Empire is 11, of which eight are available for use im the North Sea. 

Battleships Dry-Docked—Mr. McKenna, replying to Mr. Middlemore, 
said: Since commissioning, the Invincible had been dry-docked four 
times, the Indomuitable five times, and the Inflerible three times. No sign 
of structural weakness had been shown by any of these ships. Slight 
buckling had been found in a few frames, but not to any serious extent. 
He was aware that the present method of docking had been in use for 
more than 100 years, but there was a curious diversity of opinion as to 
the best method of docking; but he did not think that was of importance 
in the case of these particular ships. 

The Guns of Foreign War Vessels—Mr. McKenna, replying to Mr. 
Ashley, said that the Teras and New York, battleships building for the 
United States Government, are the only vessels which are known with 
certainty to be intended to be armed with guns of 13.5-inch caliber or more. 

Largest Armed Vessel at the Naval Review—Mr. Ashley asked whether 
the largest and most powerfully armed vessel present at the Naval Review 
on June 24 would be under a foreign flag? 

Mr. McKenna said: It is believed that the United States ship Dela- 
ware will be the largest ship at the Review, her normal displacement being 
roo tons more than the Neptune, the next largest ship. The armaments 
are very similar except that the Delaware has fourteen 5-inch guns 
against the Neptune’s sixteen 4-inch. 

The Editorship of the Army Review.—Captain Clive asked whether 
Colonel a Court Repington was to be the editor of the new official publi- 
cation called the Army Review; if so, what salary he would receive; 
whether he would have access to documents not available to the press 
generally; and whether he would continue to hold his appointment on the 
staff of The Times. 

Colonel Seely replied: Colonel 4 Court Repington has been appointed 
editor of the Army Review; salary £500 a year. His duties will be con- 
fined to editing the Review under the direction and control of the Chief 
of the Imperial General Staff. He will, of course, not have access to any 
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confidential documents. He will be at liberty to engage in any other 
literary work for which he has time. 

Lord Balcarres asked would this officer have access to documents to 
which other journalists would not have access. 

Colonel Seely: He will only have access to such papers as will be 
necessary for the conduct of the journal, in the same way as the French 
and German editors of similar publications have access to documents not 
of a confidential character. I do not see how it could be possible to have 
an editor under different terms from those I have explained. 

Lord Balcarres repeated his question, which he thought the right honor- 
able gentleman had not understood. 

Colonel Seely: It is difficult to say more on the duties of the new editor 
until we have experience of how things work. I do not think there will 
be any inconvenience or injustice to any journalists. The scope of this 
journal will be similar to that of the French Journal Militaire and the 
German quarterly publication of the general staff. 

Mr. Hunt asked if criticisms of the war office policy would be allowed. 

Colonel Seely: The fullest liberty will be allowed to expressions of 
opinion by contributors consistent with the maintenance of due order and 
discipline. The editor will have the duties of editor under the control of 
the Chief of the General Staff and the Secretary of State for War. 

Mr. G. Lloyd asked if other journalists would be allowed to see the 
documents to which the editor would have access. 

Colonel Seely: It is not a question of seeing documents. This dis- 
tinguished officer as editor of the Review will receive articles from offi- 
cers and others, and collate such information as he may obtain upon 
foreign armies and upon the higher aspects of the art of war, and I do 
not think the question of documents comes in. 

Mr. G. Lloyd’ asked would he not have the opportunity of seeing war 
office documents. } 

Colonel Seely: Not confidential documents of any kind, but any papers 
not of a confidential character he may want, if convenient. He will act 
as editor of the Review like the French and German editors of their pub- 
lications. The appointment is terminable at short notice on either side. 
It has not yet been made at all permanent. I hope the publication will be 
of great use to the officers of the army.—Army and Navy and United 
Service Gazettes. 


THe Price or Warsures.—The information given by the Grand Vizier 
to the Turkish Chamber, as a reason for discriminating in the selection 
between two private British firms, is of considerable interest to the tax- 
payers of this country. Incidentally this explanation gave the cost per 
ton that the Turks will pay for their new warships, without the guns, and 
it also indicates the cost of the armament over and above the building 
and equipping of the hull and engines. The price, it appears, which the 
British Admiralty pays to Messrs. Armstrong, Whitworth & Co. for build- 
ing British battleships is £89 per ton. This sum apparently includes arma- 
ment, since after having asked £95 per ton from the Turks the firm event- 
ually offered to build the hull and engines for £51 per ton, as against the 
£63 per ton paid to them by Great Britain. The armament is to cost the 
Turks about £385,000 per ship, which works out at £21 per ton. A deputy 
thought that such prices either meant inferior material or inferior work- 
manship, when measured by the contracts entered into by the British 
Admiralty. For this sum of £21 per ton for armaments the Turkish battle- 
ships will be armed with a 14-inch gun in their twin-gun turrets, which 
will give Turkey capital ships of the very latest type, and of abnormal 
fighting powers.—United Service Gazette. 


In view of the discussion as to the cost of warships, the following com- 
parison between the battleships Neptune, 19,900 tons (built at Portsmouth 
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Dockyard), and Hercules, 20,000 tons (Messrs. Palmer’s Shipbuilding Co., 
Jarrow), is of interest. In the case of the Neptune the 1911-12 navy esti- 
mates show two sets of figures differing by over £48,000 in the details; but 
that set which agrees with the “completed” total has been taken. Details 
of the protected cruiser Glasgow, 4800 tons, are added for comparative 


purposes: 
Neptune. Hercules. Glasgow. 


Hull, fittings and equipment, total cost........787,403 855,276 166,170 
Do., per ton of completed displacement..... 39.568 42.764 34.619 
Do., percentage of total costs... is). 62s.'500.1! 47.242 51.463 46.824. 

Propelling and other machinery, total cost....249,773 237,968 146,644 


Do., per ton of completed displacement...... 12:551 11.898 30.550 
Dorwpercentage lotistotaliicost. sur eu e. 14.985 14.319 41.310 
Gun mountings and torpedo-tubes, etc., total 
COSHIBER as. skeet inhi ok. aae ie 308,636 410,375 20,525 
Do., per ton of completed displacement...... 20.032 20.519 4.276 
Dow percentacesogsetotall cOSt sa.) se pees eae 23.9017 24.603 5.781 
Guns; “estimated costa sic). J. duleacenie dais 141,000 131,500 14,860 
Do., per ton of completed displacement...... 7.085 6.575 3.006 
Dosspercentage of total yeost. \)0..aeael isa. 8.4590 7.912 4.187 
Proportion of establishment and _ incidental 
GHATSES ME ay le Che Os AR ERO BEE te 89,9032 26,792 6,685 
Do., per ton of completed displacement...... 4.519 1.339 1.393 
Dos percentagenon totakicostwnlie. os. acs 5.306 1.612 1.884 
shotalmcostaperaton, (complete. ae-nehsl een 68.755 83.0905 73.034 


—United Service Magazine. 


Tue NAvAL ORDNANCE DEPARTMENT.—A very general feeling of satis- 
faction has been caused throughout the navy by the action of the Adini- 
ralty in opening to the marines the appointments in the inspection and 
experimental portion of the Naval Ordnance Department. It was .only 
as far back as 1906 that the navy began to do its own inspection and ex- 
perimental work in this department, the work having previously been 
performed for the senior service by the members of the Army Ordnance 
Corps, officers from which unit are still in charge of naval magazines and 
arsenals, and have charge of naval ordnance stores at nearly all the large 
naval centers. But as developments take place, these posts will be filled 
by expert gunnery officers of the navy, who are fully equipped with the 
technical knowledge required to adequately fill such posts. It is admitted 
by both sides that these billets should now be filled by naval officers, and 
by none is this more freely conceded than by members of the Army Ord- 
nance Corps, with the sole reservation that the interests of officers at 
present holding posts in the corps of the sister service must be conserved. 
The marines will, as pointed out above, share equally with naval officers in 
appointments for inspection and experiment at Whitehall and the manu- 
facturing centers where posts have already been established, and at other 
centers as the naval system is developed; they will be seconded while so 
employed, as are the members of the Army Ordnance Corps, and allowed 
to retire after they have put in sufficient service to entitle them to do so 
under the regulations. This concession will lead both to contentment and 
efficiency, and is therefore in the best interests of the State-—United 


Service Gazette. 


In view of the entry of a new term of naval cadets it is of interest to 
learn officially that since the new scheme for the training of officers came 
into operation in September, 1903, the number of cadets entered up to the 
end of last year was 1580. Of these 173 withdrawn, 108 for inability to 
keep up with the work, and 65 owing to ill-health and other reasons. At 
the end of last yeat 450 midshipmen under the new scheme were in ships 


at sea.—The Engineer. 
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In view of the tendency of young officers entered under the new train- 
ing system, to neglect their nautical education now that they have to per- 
form duties in the engine-room department of ships, Admiral Sir Francis 
Bridgeman, commander-in-chief of the home fleet, has issued an order 
that whenever the fleet is at sea all sub-lieutenants and midshipmen are 
to keep a daily reckoning by observation of the ship’s position, whether 
in sight of land or not. No midshipman is to be excused on any account. 
This is in addition to any other obligatory observation. 


Tue Navar Atrsuip.—As our rigid dirigible may be soon expected to 
commence its trials, it will perhaps not be out of place to mention a few 
details connected with this, Britain’s first attempt to add a gas-supported 
airship to her navy. The vessel is 512 feet in length, and 48 feet as regards 
its master diameter; but although the rigid hull or skeleton framework is 
modelled to some extent on that of the Zeppelin creations, it differs from 
them in being fish-shaped instead of cylindrical, and thus presenting a 
stream-line form to the air in its forward progress through that element. 
The frame work is built up of longitudinal lattice girders of “ Duralumin,” 
connected by vertical intercostal divisions at intervals. Within this skele- 
ton are eighteen separate hydrogen balloons in compartments, and the en- 
closing framework is covered with silk, water-proofed by the process 
known as “Ioco,” the upper half of the covering being sprinkled with 
aluminium dust to minimize radiation, and the lower half being yellow. 
A covered keel runs along the hull, and is developed at the stern into a 
long vertical fin. There are two gondolas, or boat-shaped cars, which are 
rigidly attached to the hull, and communication between them is made 
by a covered gangway running through the keel. Each gondola contains 
a ten-cylinder, 120 horse-power Wolsely motor; the first motor drives two 
two-bladed propellers, one on either side of the car, through shaft-gearing. 
The rear motor is coupled direct on to a single propeller revolving im- 
mediately in its rear under the hull. The rudders, air-planes, etc., are 
worked from the gondolas, where compasses and other appliances con- 
nected with the navigation of the huge aircraft are arranged. The pro- 
pellers have been designed as a result of experiments made on the large 
whirling table, specially constructed at the Vickers works, for testing air- 
ship and aeroplane propellers. Four sets of elevators are carried, one set 
of three super-posed planes at each side of the bows, and one set of three 
at each side of the stern. Three multiple rudders are used for horizontal 
steering, two sets of four pivoted to the stern of the hull, and a set of 
three immediately to the rear of the aft propeller. Two large fixed hori- 
zontal planes run along the aft part of the hull. 

The great aircraft represents long-continued experimental work, much 
anxiety, and numerous set-backs to those responsible for her construction. 
To begin with, the contractors had great trouble in building the protective 
shed to contain the dirigible, which is supported partly on the dockwharf 
at Barrow, and partly on piles driven into the dock. The piles sank into 
the sand which forms the bed of the dock, owing to the weight of the 
superstructure, as it was building. This difficulty was eventually met by 
surrounding the piles with concrete. Then the sections of the airship 
originally made for test purposes were found to be unsatisfactory, and had 
to be discarded. The large quantity of aluminium purchased for the work 
could not be used—it was found to be untrustworthy in sections of great 
length. After long continued tests Messrs. Vickers’ chemist discovered 
a magnesium alloy of aluminium, as strong as mild steel and only one- 
third the weight. This was pronounced suitable, and has been named 
“Duralumin.”—H. Bannerman-Phillips in the United Service Magazine. 


The naval maneuvers off the coast of Spain were the means of providing 
officers and men with some very useful experience in the problems of 
searching for an enemy at sea. Two fleets of equal strength (ten battle- 
ships and seven armored cruisers each) were supposed to be in search of 
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each other in mid-ocean with a view of coming to an engagement, Vice- 
Admiral Sir George Callaghan being in command of the Red, while Admiral 
Sir E. S. Poé had command of the Blue. Each admiral knew the strength 
and speed of his opponent. The cruisers on either side were to be em- 
ployed to discover the enemy, and the object of each admiral was to come 
upon the other with a superior force, his cruisers having rejoined, 
and so crush his enemy. Operations commenced by Red proceeding 
south while Blue made his way north. After several hours’ search 
Red’s second cruiser squadron came upon Blue’s fifth cruiser squadron. 
Blue at once made off with all speed and informed his admiral, and all 
the cruisers hurried to rejoin the main body, and so await the coming 
battle. Each side was at full strength. A general action took place, the 
firing opening at long range, which was, however, soon reduced. Admiral 
Sir William May was the umpire-in-chief, with his flag flying in the 
Dreadnought. The first ship to be ordered out of action was the Corn- 
wallis. She was protecting the rear of Red’s line, and had been severely 
handlel by Blue’s cruisers. Yhen two of Blue’s battleship’s fell. After 
some hours of fighting Sir William May signalled a cessation. On count- 
ing up losses, it was found that Red had suffered most, having lost four 
battleships, and three armored cruisers, while Blue had only lost three 
battleships. After the action other tactical exercises were carried out, and 
the fleets proceeded to Pontevedra Bay. 


MAT YS 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 
Dante Alighieri...... 19,000 Gov’t Yard, Castellamare. Launched Aug. 20, 1910. 
Ghigo, Ssassoleosdone 22,000 a ee Spezia. Building. 
Giulio Cesare......... 22,000 #Ansaldo-Armstrong. es 
Leonardo da Vinci... 22,000 Genoa (Odero). ce 
Scouts. 

OisartOje. «-eejeotesic = <1 3,400 Venice. Building. 
MATSALA posi ce-sis testers sie 3,400 Castellamare. iy 

INGNOy BIXAO) ee paieceware 3,400 <s sé 


The Giorgios Averof, the armored cruiser built by the Orlando Com- 
pany at Leghorn and sold to Greece, has successfully completed her steam- 
ing trials, attaining a maximum speed at nearly 24 knots. 

According to La Vie Maritime the steaming trials of the Dante Alighieri 
have been begun and are being hastened as much as possible. 


The Parliamentary Committee has now approved the new vote of 160,- 
000,000 lire (£6,400,000) for the two 22,000-ton battleships for the Italian 
Navy, two 4000-ton scouts, and twelve destroyers. The two Dreadnoughts 
will be constructed by the Ansaldo firm at Genoa, and the Orlando firm at 
Leghorn. The vote is in reality in completion of the 1909 program, and 
the vessels comprised under it will be commenced about six months hence 
and finished in 1914.—Page’s Weekly. 


The Italian naval estimates for I910-I1 amount in the aggregate to £7,- 
700,000, of which money £6,400,000 is devoted to the navy and the rest to 
the mercantile marine service. The estimates are £416,000 more than in 
1910-11. The projected battleships will, it is stated, have the displacement 
of the Leonardo da Vinci class, being about 22,000, but their speed will be 
increased, and they will carry guns of 13.5-inch caliber. 

The two Italian scouts Marsala and Nino Bixio, laid down at Castella- 
mare, are to be launched in December this year. Their characteristics are: 
Length, 458 feet; beam, 45 feet; draft, 1514 feet; displacement, 3435 tons; 
indicated horse-power, 22,500, with Curtis turbines; designed speed, 20 
knots; armament, six 4.7-inch and six pounders; also three tubes, two 
broadside ane one astern.—The Engineer. 
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JAPAN. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. : 
SHagsibhenis con Aocpeeco cans 19,200 Yokosuka. Under trial. 
PACK IU, slesecciplsiosepeleteheletaiare(=\stsi9 19,800 Kure. oc Be 
Kesar ohiditerciommesictelnietstersiess 20,800 Yokosuka. Launched Oct. 15, 1910. 
SeOttsiineanecnicesceiic ests 20,800 Kure. < Apr. 1, 1911. 
Sep dd Obed Dee 24,000 ss Ordered. 
Armored Cruisers. 
EE SS COA MOORO MOC ODOR TO 27,000 Vickers. Building. 
O}e = 8 a AR OOS ESO RETORE 27,000 Kobe. Ordered. 
BHA Selaiaercaseiayskoisie-s\sreleter 27,000 Nagasaki. ce 
AN ne eR hig Wo" oToieieisla atest 27,000 Yokosuka. +d 
Protected Cruisers. 
sheb lieeh orks yen adonguDoDon 5,000 Sasebo. ”* Launched Apr. 2, 1911. 
Veen iol Sdcowooopopaneed] 5,000 Nagasaki. Building. 
iS bbe yoley tacancee con onn 5,000 Kobe. *s 


SreAmM TRIALS oF THE “ Axr.”—The battleship Aki has recently com- 
pleted her trials, and as she is the first of the new Japanese battleships to 
be fitted with turbine engines, the trials have been watched with great 
interest. 

The ship was laid down at the Imperial Yard at Kure in March, 1905, 
launched in April, 1907, and completed for sea in the early part of I9gI0, 
and has since been undergoing a prolonged series of trials to thoroughly 
test the turbine system. Her dimensions are as follows: Length between 
perpendiculars 492 feet; beam, 84 feet; maximum draft, 28 feet 9 inches. 
Her length over all is 499 feet and her normal displacement 19,750 tons. 
The protection of the Aki is moderate only, the main belt being 9 inches 
thick amidships, 6 inches at the bow and 4 inches at the stern. The main 
battery is protected by from 8 to 10 inches of armor. In view of the fact 
that our 45-caliber 12-inch gun has penetrated 10-inch armor at 8000 
yards range, the protection of the vitals in this ship must be considered 
rather too light. The armament of the Aki, however, is unusually heavy 
for a vessel of her displacement. All the guns are 45 calibers in length. 
Forward and aft are two 12-inch. On the broadside, in two-gun turrets, 
are twelve 10-inch. All of these main guns are mounted on the upper 
deck, which has an average freeboard of 19 feet, the axes of the guns 
being, therefore, from 23 to 25 feet above the normal water-line. On the 
gun deck are twelve 6-inch, widely distributed, eight of these being pro- 
tected by the 6-inch armor of the central battery. The torpedo armament 
is heavy, consisting of five torpedo discharge tubes. The Aki has the 
great defect that when she is fighting a broadside engagement, no less 
than six of her 10-inch guns, being on the lee side of the ship, will be 
masked by the funnels and the turrets on the opposite beam, and will 
therefore be idle. 

The Curtis turbines with which the Aki is driven are 12 feet in diameter, 
and they were contracted to show an aggregate horse-power of 24,000. 
The vessel was originally designed for 19-knot speed, which was to be 
obtained with reciprocating engines; but subsequently, it was resolved to 
substitute a pair of Curtis turbines driving twin propellers. 

In the recent progressive official trials, at 94 revolutions per minute 
and 1352 shaft horse-power, the Aki was driven at 8.4 knots for a con- 
sumption of 31.9 pounds of steam per horse-power per hour. At 160 revo- 
lutions and 5773 horse-power, the speed was 13.9 knots ora consumption 
of 19.5 pounds of steam per horse-power per hour. At 221 revolutions 
and 16,115 horse-power the speed was 18.6 knots for a consumption of 
15.3 pounds of steam, and at 259 revolutions and 27,740 shaft horse-power, 
the speed was 20.2 knots for a consumption of 14.4 pounds of steam. 
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Vice-Admiral Saito, Japanese Minister of Marine, has informed the 
Japanese Budget Commission that a proposed expenditure of £8,800,000 
(to be spread over six years from I911I to 1916 inclusive) will only suffice 
for the construction of a battleship, four armored cruisers, and some tor- 
pedo-boat destroyers or submarines. The battleship proposed to be con- 
structed will have a displacement of 24,000 to 25,000 tons. Of the four 
armored cruisers one has been ordered from the British firm of Messrs. 
Vickers, Sons & Maxim, Limited, and the three others are to be laid down 
at Kobe, Nagasaki and Yokosuka, respectively—The Engineer. 


It is expected that another battleship will be laid down at Kure on the 
slips from which the Setisw was launched on April 1. The vessels recently 
constructed at Kure are the battleship Aki and the cruisers Zkoma and 
Ibuki. The Settsw was launched in the presence of the Prince Imperial, 
who afterwards proceeded to Sasebo in the Tsukuba in order to be present 
at the launch of the cruiser Chikuma. It is announced that two battle 
cruisers will be built respectively at Kawaskui yard, Kobe, and the Mit- 
subishi yard, Nagasaki. These will displace from 27,000 to 28,000 tons, 
and will be sister ships of the vessel now in hand at Barrow. One of them 
will have Parsons turbines. It is said that the ordnance will comprise 
either ten or twelve 13.5-inch guns. The Japanese private yards are thus 
advancing from the construction of vessels of 5000 tons to the largest 
type. It will remain to lay down, for the completion of the program, 
one large cruiser and one battleship, and it is probable the former will 
be commenced at Yokosuka. The new battle cruisers are to be com- 
pleted within three years. When the order was given to Messrs. Vickers 
it was assumed that the Japanese were not yet equal to the build- 
ing of the largest vessels of Dreadnought type, and were seeking other 
experience. To some extent this might be true, but apparently the plans 
were desired to be obtained from Messrs. Vickers, and it was necessary 
that one vessel should be built in England. The berth upon which the 
battleship Kawachi was built being too small for the great length required 
by modern battle cruisers, another berth has been constructed at the 
Yokosuka dockyard, upon which it is understood that next October a ship 
of 26,800 tons, being an improved sister of that being built at Barrow, 
will be laid down. It is said that she will carry fourteen 12-inch guns, 
or even guns of larger caliber, but upon this point considerable reserve may 
be entertained. Three submarines are to be launched in IgII, increasing 
the number to 13.—Army and Navy Gazette. 


From the papers just to hand from Japan we learn that, although the 
decision of the Japanese Government to place the construction of an 
armored cruiser, with a displacement of 27,000, with the firm of Messrs. 
Vickers, Sons & Maxim, has caused some discussion, it was arrived at 
after a deliberate consideration of the question of the designs submitted 
and of the present conditions of the Japanese naval arsenals and private 
yards, which are now fully occupied with naval construction, as was de- 
clared in the official statement. Excluding the new battleship Aki (19,800 
tons) and the armored cruiser Kurama (14,620 tons), ten warships, of 
altogether 66,000 tons, are in the course of construction at the four naval 
arsenals and at the Mitsu Bishi and Kawasaki shipyards. 

The actual strength of the Japanese Navy at present is shown in the 
following table: 


Tons, 

IBEEOLES 1D Suph GUA) amem eran totter bie clocecke tre agar tatigarboie haf 222,234 

AMimae-expincds Dattlesiipiy Gl) aepmtacte sm sett cane eel sts 10,960 
First-class cruisers—armored and unarmored, of 8000 

WOUNIS Ore sohoneuaals (WN) oy o-4 gin aw Qua om Oe ees Om Bee 138,052 

Second-class cruisers, from 4500 tons upwards (7)... 38,052 


Third-class cruisers, from 2000 tons upwards (13).... 43,713 
IDESEROVERS HT S70 Mca Tektro acer th ole ation’ of atectaeghee-Ps atc: 
A -OEDECO=DOATSH GSO) MeA rec mretctiiehs erie «oc ') espe nit arebe oer 
Sioiaenninee: NGI e -o ogde oSe Oo OEM cic ROROErNGe ction ec uenar 


648 PROFESSIONAL NOTES. 


The Japanese at once strike off the effective list the ships which become 
out of date and inefficient. Some time ago it was announced that the 
Chinyen was to be struck off, and it is now stated that the same fate will 
befall the Zki, It seems only yesterday that the Chinyen figured upon the 
scene as one the China’s two battleships which were strong enough to 
hold command of the Eastern seas until their flags were lowered in the 
battle of the Yellow Sea and at Wei-hai-wei. As for the Jki, she took 
her part in the Russo-Japanese War as the Emperor Nicolai First, and had 
previously acted a prominent part in Far Eastern waters, for she was the 
flagship of the Russian admiral at Chefoo when Viscount Ito Myoji pro- 
ceeded thither for the ratification of the Shimonoseki treaty. She now 
goes to the scrap-heap, and her place is taken as a unit of the training 
squadron by the Fuji, which was one of Japan’s first two battleships— 
the battleships for which the Diet refused to grant money until the 
Emperor decreed that 10 per cent of all official salaries, beginning with the 
privy purse, should be assigned for naval purposes during a period of ten 
years. The ideas of the Japanese have grown much since that time— 
Engineering. 

The Shikuma, the first of the 5000-ton scouts, was launched on April 2. 
These vessels are to have an armament of eight 6-inch guns and three 
18-inch torpedo-tubes. 


RUSSIA. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. ; 

Emperor Paul l........... 16,900 St. Petersburg. Under trial. 
Andrei Pervozvannui..... 16,900 BY Building. 
LOKEL EN h Ghoonekodoee Goch ston 12,500 Nicolaiev. Under trial. 
SGVAStOPOLs..0 s sce ecesigines 23,000 St. Petersburg (Baltic Wks.). Building. 
Petropavlovsk ............ 23,000 fe “ ot 
PPOUDAV A x cderes ces oie cle sisoreine 23,000 sf (Admiralty Yd.). ‘ 
Gan Poot isssns sscietine.ceeer 23,000 no “ “ “ 

Armored Cruisers. 
BBY AT ereyile tease slomeeieeeeree 7,800 St. Petersburg. Under trial. 
Palladasuaecus ssscacmeonce 7,800 - se ce 

Protected Orwusser. 
OUPCHAR OM Gasser cisiscis seine 6,750 Sevastopol. Building. 


It is thought that the Imperator Pavel Ier, which has begun her steam 
trials after having been seven years building, will be ready for commis- 
sioning this autumn. 


NavaL ProcraM.—The reorganization of the Russian Admiralty is now 
assured, writes the St. Petersburg correspondent of the Times: The 
Duma has voted 150 million roubles (£15,000,000) for immediate ship- 
building in the Black Sea and an equal sum for the Baltic. The im- 
mediate naval program includes four Dreadnoughts and six submarines 
for the Black Sea and four Dreadnoughts for the Baltic, in addition to 
the four which will be launched in July. The Minister of Marine will 
shortly present the full shipbuilding program, which will be spread over 
20 years. A small island at the mouth of the Neva will be transferred 
to the Admiralty for a new dockyard, and the preparation of another 
dockyard is also contemplated. The Minister of Marine announces that 
Reval will become a naval base instead of Libau.—Page’s Weekly. 


Russia AND TuRKEY.—The new development of the Turkish fleet has 
relation to the increase of naval activity in the Black Sea. It is perhaps 
curious that British enterprise should have some part in both these de- 
velopments. Admiral Skrydloff has reported in favor of the immediate 
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building of six battleships in the Black Sea, the ordnance and armor being 
obtained from foreign makers, and the Minister of Marine, Admiral 
Voievodski, is credited with the intention of building four such vessels, 
as well as a large number of destroyers and submarines. There appears 
to be little doubt that a period of activity is about to begin in that quarter. 
The first necessity is to set the shipbuilding resources in the Black Sea 
upon a completely modern footing. New machinery and new facilities of 
many kinds are required. As was the case with Spain, Russia is believed 
to be calling in British aid in this important part of the business. The 
Novoe Vremya has stated that a 15 years’ contract is to be entered into with 
a British firm from the supplying of the Nikolaieff yard with new plant, and 
the Bourse Gazette has asserted that Messrs. Vickers are about to take over 
the Franco-Belgian yard there. The Duma has had laid before it a state- 
ment as to the dangers that might arise from the growing strength of 
Turkey. Meanwhile, Turkey, alarmed at dangers from the increasing 
strength of Russia—not leaving Austria out of the account—has bought 
two battleships and four destroyers from Germany, and has now entered 
into a contract for the building of two powerful battle cruisers in British 
yards by the Vickers-Armstrong group. Evidently the naval situation in 
the Near East and the Mediterranean is of growing interest and import- 
ance.—Army and Navy Gazette. 


SPAIN. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks, | 
Battleships. 
SD asiaiocsecmoreriitee css 15,400 Ferrol. Building. 
Alfonzo XITI.......... 15,400 se se 
Aenbines! feeeaeade donne 15,400 ‘ Ordered. 
TURKEY. 


It is stated that the provisional contract with Sir W. G. Armstrong, 
Whitworth & Co. for two Dreadnoughts for the Turkish Navy provides 
for the delivery of the hulls and engines within twenty-two months. The 
contract speed is to be twenty-one knots, and turbine engines will be em- 
ployed. It is stated that the price will be at the rate of £51 per ton ex- 
clusive of armament.—Page’s Weekly. 


UNITED STATES. 
VESSELS BUILDING. 


Sate n 
No Batticenips. eae’ Where Building. hed . Ste ota 1. 
SOM PIOTIG asi ice ss csieps oe 20%, Navy Yard, New York. 91.4 92.7 93.4 
BlmsUtahesntrvoseocrraes > 2034 New York Shipbl'g Co. 97.5 98.0 98.3 
Soe Wry OMING +5. re ole 20%, Wm. Cramp & Sons. 56.8 61.5 65.6 
33) TArkansasg ;...00 - cart 20lg N. Y. Shipbuilding Co. §3.3 64.7 66.2 
84 New York..........- 21 Navy Yard, New York. 0 0 0.4 
BOM OX AS versie cies siaisie cis Fptow 21 N’pt News S. B. Co. 4.6 9.3 13.5 


LAKE SUBMARINES.—Three submarines of the Lake type will soon be 
added to our navy. The first of these, the Seal, was launched from the 
yard of the Newport News Shipbuilding and Drydock Company on Feb- 
ruary 8. Another Lake boat, the Tuna, is under way at the same yard, 
and the third, the Turbot, is being constructed at the yard of the Lake 
Company, at Bridgeport, Conn. The contract calls for her delivery in 
twenty months: 

The Seal, when completed, will be the largest and most powerful sub- 
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marine in the U. S. service, with general dimensions and chief character- 
istics as follows: Length over all, 161 feet; extreme beam, 13 feet; sub- 
merged displacement, about 525 tons; armament, six torpedo-tubes, with 
stowage for ten torpedoes; the contract calls for 14 knots surface speed, ~ 
but 16 knots are expected; submerged speed called for is 91 knots; the 
cruising radius at economical speed on surface will be over 2500 knots. 
She js designed for long ocean cruises in rough weather and without being 
accompanied by a tender. 

The following distinctive features are characteristic of the Lake type 
of submarines, and are embodied in the Seal: Bottom wheels, diving 
compartment, hydroplanes, drop keels, anchor weights. The bottom wheels 
are used in shallow waters. In moving on the bottom a cyclometer gives 
a fairly accurate record of the distance traveled and the gauges give an 
absolute record of changing depths. The diving compartment provides an 
exit for a diver sent for investigation or for making repairs to the vessel, 
and it furnishes a safety chamber for the escape of the crew in case of 
accident. By the use of the hydroplanes the boat can be kept at a uniform 
depth. The drop keel permits the release of several tons of weight and a 
corresponding increase in buoyancy. It also increases the longitudinal 
stability of the boat. The anchoring weights are designed to secure im- 
mobility at any desired depth, and the vessel can be drawn to the bottom 
by winding in their cables. The weights can be operated without the 
exposure of any of the crew on deck, and, if necessary, can be cast loose 
instantly to increase the buoyancy of the vessel. A special form of storage 
cells and connections is used in the batteries of the Lake boats.—Army and 
Navy Journal. 


RENAISSANCE OF THE NAVAL RECIPROCATING ENGINE.—When it was re- 
cently announced that the Navy Department had decided to return to the 
reciprocating engine as a drive tor battleships, we expressed astonishment 
that this should be done at a time when every other naval power was 
using the steam turbine exclusively. That the action of the Department 
was based upon fact and sound reasoning, however, is shown by the com- 
parative steaming results obtained from two sister ships, the North 
Dakota, which is equipped with turbine engines, and the Delaware, driven 
by standard reciprocating engines. 

An opportunity for comparison of coal consumption under identical 
conditions was recently afforded when the two ships were steaming with 
the North Atlantic fleet, the North Dakota in position directly astern of 
the Delaware. We are officially informed that average results for ten 
days show that. using coal from the same collier, employing the same 
auxiliary engines, and steaming at the same speed, of 12 knots, under 
identical conditions of wind and weather, the North Dakota consumed 43 
per cent more coal than the Delaware. 

It has always been understood that the turbine showed its best efficiency 
when it was being driven at full speed, under which conditions its coal 
consumption is as good if not better than that of the reciprocating engine. 
At anything less than full speed the turbine consumption becomes rel- 
atively larger and at cruising speed considerably so. But it has taken 
such a test as this, made under sea-going conditions, to show just how 
extravagant is the coal consumption of the turbine under cruising con- 
ditions. At the same time it must be remembered that the turbines of the 
North Dakota represent a comparatively early type, and that in the later 
designs the coal consumption at moderate speeds has been reduced. 

What makes the record of the Delaware so very significant is the fact 
that she recently carried out her annual full-speed trials, at the close of 
some 19,000 miles of all but continuous steaming, and under conditions 
which show her reciprocating engines to be remarkably reliable, and 
capable without any preliminary preparation, of equaling and even sur- 
passing the results obtained during the original acceptance trials. We in- 
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ae aes to the following facts which are taken from the log of 
the ship: 

Early in the present year the Delaware steamed at 12 knots from Cher- 
bourg for Guantanamo, Cuba, where she received wireless orders to pro- 
ceed at once at 15 knots to Hampton Roads, a further distance of 1100 
miles. She reached Hampton Roads with 500 tons of coal in her bunkers. 
Here, after thirteen days in port, she received instructions to take the 
body of the Chilian Minister to Valparaiso, which she did; and after ten 
days at Valparaiso steamed back around the Horn to Boston. At 5 a. m. 
of April 26, when nearing Boston harbor, a wireless order was received 
from the Navy Department, to hold the annual “surprise” steam trials 
of the vessel at once. She reached Boston at 10.30 April 26, took on a 
thousand tons of coal and fresh provisions, and left at 9 a. m., April 27, 
for the trial course. 

This was a surprise trial with a vengeance; for the ship had just con- 
cluded some 19,000 miles of steaming without undergoing any dock repair 
or machinery over-hauling whatsoever. Nevertheless, the Delaware, steam- 
ing for four consecutive hours, at full power, made an average of 21.86 
knots, which is nearly a third of a knot more than the 21.56 knots she 
made on her official trials. But she did even better than that; for on the 
twenty-four hours continuous run at full power, she averaged 21.32 knots, 
and this in spite of the fact that she was burning coal only, had her 
regular watch in the fire rooms and was cleaning fires as usual. A further 
tribute to her engine-room efficiency is found in the fact that the ship 
has steamed 30,000 miles without any adjustment of her engines. 

If there is any better record of motive power efficiency on a modern 
Dreadnought than this, it would give us great pleasure to record it.— 
Scientific American. 


Screntiric MANAGEMENT IN THE NAvy.—A report which will be watched 
with keenly expectant interest is that of the commission lately appointed 
by Secretary Meyer to examine into efficiency conditions in the principal 
eastern navy yards. Emerson, Gantt and Day, the special commissioners, 
are recognized as the foremost active practitioners in the betterment of in- 
dustrial efficiency. United in their acceptance of the same fundamental 
scientific data, they are sufficiently diverse in their philosophy or policy 
of applying these principles practically, and in the portions of the field in 
which they have respectively worked, to make their combined view com- 
prehensive and conclusive. 

The value of such a professional verdict, many-sided but non-partisan, 
wholly free from inter-departmental jealousies and political contrivings, 
unprejudiced and unimpeachable, wiil be inestimable. It should settle 
finally, for Congress and the people, the long turbulent quarrel over naval 
legislation and administrative policies and their total result on the fighting 
power of the navy. 

For this, after all, is the great central purpose to which everything in 
the naval establishment must be tributary. The ultimate test of navy- 
yard organization and operation is not whether it secures the completion 
of repair jobs at minimum cost, but whether it contributes the maximum 
effect to the striking force of the fleet in action. If the training of the 
sea-going officers in the yards increases operating costs, that may yet be a 
trivial price to pay for the results of such training applied in action at sea. 

And it is permissible and reasonable to infer, from Harrington Emer- 
son’s striking illustration of efficiency principles in action, that the battle 
practice off the Capes demonstrated to these special commissioners that 
“ scientific management” in its most magnificent development is thoroughly 
understood and practically applied on our battleships. The solution of the 
problem of the yards may yet prove to be some means of introducing 
further in the shore establishment the principles and practice already highly 
developed on shipboard.—The Engineering Magazine. 


652 PROFESSIONAL NOTES. 


ORDNANCE AND GUNNERY. TORPEDOES. 


Le Yacht gives the following data concerning the latest type Italian 12- 
inch gun. Length, 46 calibers; weight of projectile, 895 pounds; muzzle 
velocity, 2825 f. s.; elevation for 10,000 meters’ range, 6° 30’; angle of 
fall for same range, 8° 40’; remaining velocity, 1490 f. s.; penetration of 
Krupp armor at 10,000 meters, 11.1 inches. 

The British 12-inch 50-caliber gun, mark XII, is said, upon good 
authority, to have a service muzzle velocity of 2850 f. s. with an 850-pound 
projectile. The 45-caliber gun, mark XI, has a service velocity of 2700 f. s. 


British Navat BartLte Practice In 1910.—The result of the battle 
practice of the fleet in 1910 has been issued by the Admiralty who, in a 
prefatory note, state that the conditions of the practice differed consider- 
ably from those of former years, so that no comparison can be made. 

The following abstract of the results gives the fleets and squadrons in 
order of merit: 


Fleet. Ships. } Guns. averase eee: pry in | score. 

PANES ENA] etcreccis to steel ola sieielolerelats tarelelote, apercoms 5 55 212.6 Pyramus ....| 333.2 
3d Division Home Fleet. a 10 182 192.5 Carnarvon...| 306.7 
(Osher ane RGAOE HeAnanieooaR coarrabanmena 6 16 185.1 Minotaur... .| 430.9 
2d Division Home Fleet and 2d 

Cruiser Squadron ....... cee 14 202 184.0 PACER ICH trsisierciers 313.9 
Ist Division Home Fleet and Ist 

Cruisers SQuadronisnccsisies ooeie le sic 11° 122 179.6 Agamemnon.| 316.3 
Atlantic Fleet and 5th Cruiser 

SOU AaLOmmecmtesten actives trea oe ser 9 135 159.6 Formidable..| 577.3 
Mediterranean Fleet and 6th 

Cruiser Squadron............... : 13 179 98.3 Bacchante...| 191.1 
+ Ships inside range................5 0 ea doe Ahh beer noNc sae 
+Ships outside range................ 6 90 93.6 St. Vincent..| 195.3 

Totals and averages............. 74 991 161.5 
Fired at fixed target. 

Cape of Good Hope.......esesese eee 3 29 373.9 Hermes ..... 560.7 


+800 yards or over, 


On the Australian Station there were three ships which exceeded the 
average number of points. In the third division of the home fleet, ships 
which fired with nucleus crews under the same conditions as fully manned 
vessels, five ships exceeded the average number of points. In the China 
squadron two vessels exceeded the average. Five vessels exceeded the 
average in the second division of the home fleet and second cruiser 
squadron. r 

In the first division of the home fleet and first cruiser squadron six 
ships exceeded the average. The St. Vincent, which fired outside the 
range, was also 25 points above the average number obtained by the 
division. Three ships were above the average in the Atlantic fleet and 
fifth cruiser squadron. In the Mediterranean fleet and sixth cruiser 
squadron seven vessels exceeded the average. Two ships were above the 
average on the Cape Station. 

Seventy-four battleships and cruisers took part in the battle practice and 


three gunboats, but no points were awarded for the last-named.—United 
Service Gazette. 


British ATLANTIC Freer GuNLAyER’s Tests.—The week ending March 
18 was a busy one for both the battleships and the cruisers of the fleet. 
The results of the competition, as far as it is completed to date, have 
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ae in the highest degree encouraging, as will be seen from the following 
table: 
Average rounds Average hits 


Ship. per gun per per gun per 
minute. minute. 
Prince of Wales. 
L2H ita Clipe eenic ay AAT LAL ene 3.33 1.61 
OsiIGHIBMIN Re penheaeak atten oe Ane. 8.78 5.01 
London 
TDS CHI V3 eevghet hati Tae Dee ADT 89 
OAL CHE amen ee act eek cena eee 8.57 4.78 
Black: PP rincedeen weet ae a ee ee 13.67 8.44 
Duke of Edinburgh 
225i chee tikes EAL Ue Meese pan He 5.56 3.06 
ROxipen UE. Ine! oe AMS a obieemoe ete 7.24 4.34 
DOTS mat atbiors= sone eet ate Maha en 7.48 2.92 


During the week the London and Venerable coaled. The latter nearly 
established a record, her average being 302.7 tons per hour, coaling trom 
lighters one side and baskets from the mole on the other side. The 
London averaged 171 tons per hour. 

On March 27 the preliminary practices for “night defence” will begin. 

Much amusement was caused in the fleet by the news telegraphed from 
Gibraltar, and published in the English daily papers of the 14th, to the 
effect that the Neptune in her battle practice had surpassed all previous 
records. Such a statement is exaggeration. The Neptune’s results were 
eminently encouraging, and fully justified the introduction of the new 
system of fire-control, but it is premature to say that she has surpassed 
all previous records, although she gives promise of so doing—wNawval and 
Military Record. 


ADVANCE IN NavAt GUNNERY.—Some time ago, when the Neptune was 
carrying out gunnery experiments with fittings designed by and placed 
on board under the supervision of Vice-Admiral Sir Percy Scott, and 
certain defects were discovered in the final test, after some brilliant shoot- 
ing had been completed, we confidently predicted that these defects would 
be removed by the inventor of the new system, and that other experiments 
would then be carried out. We understand that the Neptune is now en- 
gaged in further experiments with the Scott system after certain modifi- 
cations had been introduced by Sir Percy, and that after the completion 
of these tests the apparatus, if found to be as satisfactory as is confidently 
predicted, will then be fitted on board all future capital ships, beginning 
with the Orion. It is only the gunnery experts of the navy who realize 
the full value of the improvement, in respect to the rapidity and accuracy 
of heavy gun fire, that the Scott system is responsible for. We are used 
to moving ahead so fast in these times that minor gunnery improvements 
receive but scant notice and cause little comment; but when 12- inch gun 
fire is improved by about 100 per cent there is still room for appreciation 
and wonder. This is what Sir Percey Scott secured by his apparatus in 
the early trials of the Neptune’s 12-inch turret fire, and the later break- 
down was no fault of the new system, but clearly traceable to other 
causes.—United Service Gazette. 


Submarine Ai was fired at while submerged and sunk at the eastern 
entrance to Spithead on May 5 with a view to testing the effect of lyddite 
shell on such craft. The vessel, which was 8 feet or to feet under water 
and was fired at from a torpedo-gunboat, was subsequently raised. Sweep- 
ing operations having succeeded in locating the vessel, she was slung and 
taken to Bembridge Ledge, Isle of Wight, where she was beached in 
shallow water for preliminary examination before being docked at eas 
mouth—Army and Navy Gazette. 


654 PROFESSIONAL NOTES. 


GERMAN TARGET Practice.—Those who hold that atmospheric conditions 
are responsible for the excellent shooting made by warships in Far 
Eastern waters will be interested to learn that the cruiser Scharnhorst, the 
German flagship in those waters, acquitted herself admirably in the De- 
cember firing tests. Firing commenced at 6000 yards with a fixed target, 
dimensions unknown, the cruiser running at 15 knots, which increased to 
16%4 when the range closed down to 4000 yards. Twenty-two rounds were 
fired from six 8.2-inch guns, the result being 18 direct hits and one ricochet. 
Six 6-inch guns fired 30 rounds and registered 26 direct hits. A consider- 
able swell was running at the time, and towards the conclusion of the 
firing a slight mist prevailed, to counteract which the range was decreased 
as above. The results, it is intimated, have never been surpassed in the 
high seas fleet, where the shooting standard is very high, and it is interest- 
ing to compare them with the recently published summary of the 1910 
gunlayers’ tests in the British Navy. At the same time, such comparisons 
will hardly be legitimate until we are in full possession of full informa- 
tion as to the conditions governing German practice, which have of late 
been amended more than once. Two years ago, it is known, firing was 
invariably postponed if the weather conditions were not absolutely ideal, 
and the venue was generally a sheltered cove on the Baltic coast—Naval 
and Military Record. 


Gun-Worxkinc Macuinery.—In the later type of British Dreadnoughts 
the Admiralty are once more reverting to electricity as the power to oper- 
ate the gun-working machines in the turrets, The unfortunate experience 
of the Invincible has not been allowed to interfere with the development 
of this method of working the 12-inch armament, although there was a 
great outcry by those whose motives could hardly be considered entirely 
distinterested when there was a partial failure of the /nvincible’s electrical 
gun-working installation. Electrical plant undoubtedly gives the best speed 
to the machines, and these machines can be operated in a smaller space 
than is occupied by machines worked with hydraulic power. Both weight 
and space are saved by using electrical apparatus, and as speed is gained 
there only remains the question of reliability, among the main essentials, 
for consideration. As experience is being gained it is found that electric 
plant can be so fitted as to remain reliable in all weather, and under all 
conditions of peace and war, where hydraulic power can be depended upon. 
It is instructive to find the Jnvincible, with the much condemned electrical 
system, coming out on top of the list of Dreadnoughts in the most search- 
ing gunnery test of last year, viz., the battle practice competition. The 
policy of sticking to electricity would therefore appear to be justified, and 
we should hear no more carying criticism from interested people.—United 
Service Gazette. 


Four old warships have been set aside by the German Admiralty for use 
this year as target ships. One of these—the river gunboat Vorwaerts— 
which was purchased from this country in 1901, is to be used as a target 
by the Kiel Submarine Flotilla, the attacking boats being submerged 
during the firing and the torpedoes being fitted with “war heads.” An- 
other of the vessels—the old armored coast-defence gunboat Hummel, of 
1109 tons, built at Bremen in 1881—is to be fired at by two battleships of 
the Nassau (Dreadnought) class and two of the Deutschlands, to ascertain 
the protective qualities of the main armor of the first batch of German 
Dreadnoughts. The armor of the Hummel consists of an iron belt, 4 
inches to 8 inches thick, but this will be replaced over a portion of the side 
by a Krupp steel belt of 25 centimeters, which is the thickness of the water- 
line belt of the Nassau, Westfalen, Rheinland and Posen. The battleship 
Bayern, in replacement of which the first German Dreadnought was built, 
will be used as a gunnery target for the benefit of the heavy gun crews. 
She is a ship of 7280 tons, built in 1878, and armed originally with six 
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10.2-inch guns. The torpedo cruiser Jagd, which has been replaced by the 
25.5-knot Mamz, will be used as a target for the smaller guns.—United 
Service Gazette. 


New British SmMatt-Arm AMMuNITION.—In introducing the army esti- 
mates of a year ago the Secretary for War announced that ammunition 
had been designed which would not only be capable of being used with 
safety with the weak-bolt action that is a feature of the Lee-Enfield, but 
would also possess a trajectory approximating to that required for modern 
warfare. At that time we ventured to suggest from the figures given that 
Mr. Haldane’s characteristic optimism had been accentuated by professional 
advice that had made some mistake, and the reports that reached us during 
the summer months only served to corroborate our views. Failure had 
in time to be admitted. A successful compromise appears, however, to 
have at last been obtained, for in the Mark VII ammunition, which is 
practically approved, the bullet will be 170 grains as compared with the 
215 grains of the present mark, while the charge of cordite will be in- 
creased to about 38 grains. This combination gives a pressure of under 
181%4 tons, one well within the capabilities of the action. The muzzle 
velocity is about 2400 feet per second, and the greatest height of the tra- 
jectory at 800 yards is 8 feet 4 inches, or an improvement of just 5 feet 
on the present ammunition. The bullet is of course a pointed one, and the 
principle of a compound core has been adopted. This will consist of lead 
and aluminium, the object of the light metal being to allow of an effective 
length of parallel for ballistic purposes, while at the same time to reduce 
the total weight. 


Frencu Tarcet Practice.—Reference has already been made in these 
columns to the discussion which has taken place in France concerning the 
competitive firing of the ships last year. The old coast-defence battleship 
Fulminant was anchored in the southern passage of the Iles d’Hyéres, and 
was the target. The ship had been specially prepared with light plating to 
show a rectangle 180 feet 6 inches long and 26 feet 3 inches high. This 
rectangle extended the whole length of the upper works, but not to the 
higher portions of the superstructure, and it descended to the bottom of 
the armor. plate below water. The firing vessels did not know the route 
to be taken, because it followed a vessel which guided it and received no 
instructions until the last moment. The course comprised a direct run and 
then a spiral run, the target being about 80° forward of the beam. The 
battleships of the second squadron fired from a distance of 6124 yards to 
6561 yards, the cruisers at rather shorter range, the battleships of the 
Patrie class at 5900 yards to 7545 yards, and those of the Justice class at 
7215 yards to 7370 yards. These differences provided for the secondary 
ordnance. The speeds varied from 12 knots for the second squadron to 14 
knots for the Patrie and République, as well as the cruisers of the first 
squadron, and 14.35 knots for the four battleships of the Justice class. 
The committee, which was presided over by Rear-Admiral Gaschard, had 
some difficulty in arriving at its computation of the results, but its con- 
clusions were equitable and were made on the spot. The best firing was 
that of the Justice, which gave a coefficient of 36. The Jauréguiberry came 
next with 33.69. There were great disparities in the results, and at the 
bottom came the Gaulois with 7.5. Only those hits counted which came 
within the rectangle, those outside only being considered when two vessels 
were otherwise equal. The committee was fully competent, and general 
dissatisfaction was caused when it became known that its conclusions had 
been overruled in Paris and a new classification arrived at—Army and 
Navy Gazette. 


The accompanying sketches, taken from Le Yacht, purport to give the 
results of the firing referred to in the preceding extract in the case of the 
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first four ships as well as two others (Bouvet and Patrie). The hits noted 
are those made by guns of 4-inch caliber and above. 

The following table, from the same source, gives a résumé of all the 
firing, taking account only of the actual hits on the 55 m. by 8 m. screen 
in the 6 minutes allowed each ship for firing: 


Possible A Accuracy Efficiency 
Shots fired. shots. Hits. percent. | percent. 
Ist Squadron. 
Armored ships..... 578 659 99 neal 15.2 
ORWISETS 0s ob ecmeacrn 569 640 73 12.8 11.4 
2d Squadron. 
Armored ships..... 893 909 139 15.5 15.5 
Cruisers scence 490 620 120 24.6 19.5 
TO Gales sitacvecccrcsue 2530 2828 432 17.7 15.2 


. ' 
Mi (selene lg ant m i area (e wlan, ishoe ples ated 


I. Jauréguiberry (30 hits + 11 outside the rectangle). 
II. Justice (20 hits + 4 outside the rectangle). 
ITI. Démocratie (17 hits + 5 outside the rectangle). 
TV. Dupetit-Thouars (37 hits + 10 outside the rectangle). 
V. Bouvet (28 hits + 6 outside the rectangle). 
VI. Patrie (26 hits + 4 outside the rectangle). 


La Vie Maritime gives the following sketch and details of recent firing 
by the Justice at the Fulminant, which latter vessel has been refitted as a 
target (the rectangular screen on which hits were counted is 54 m. long 


s 
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by 8 m. high). On the approach the firing was from the starboard battery 
at ranges from 8500 to 7000 meters, and on the retreat from the port 
battery at ranges from 7500 to 8200 meters. There were 22 hits out of 34 
shots on the approach, with a rate of fire 92 per cent of the assigned maxi- 
mum possible. For both runs the hits were 31 out of 64 shots fired. 


The Fulminant. The Justice firing. 31 hits out of 64 shots at a mean 
range of 8000 meters. 


Tue Automatic Pistot.—The automatic pistol is now a subject of great 
interest to the armies of the world, and it will be of interest to all to learn 
that the United States Government has adopted an automatic pistol for 
its troops. We are informed that the decision was made at the end of 
March, and that 50,000 pistols were ordered towards the end of April. The 
weapon chosen is the Colt. ‘fhe pistol chosen has a seven shot magazine 
and a barrel 5 inches long. It weighs 34 ounces. Manufacturers have for 
some time been urged on to further improvements, and were given every 
facility by the Department to remedy the defect which had been disclosed. 
In this way the American Government may be said to have ingeniously as- 
sisted the development of her own automatic pistol, and they now con- 
fidently assert that they have not only in the Colt but in another—“ the 
greatest pistols in the world.” This is based on the following extracts 
from the Board’s report after making their final selection: “ Both pistols 
are thought by the Board to be of suitable balance, weight, caliber, energy, 
accuracy, simplicity, and safety for use in the military service.” The 
Board recommended the adoption of the Colt, the Secretary of War 
accepted the recommendation, and on March 29, 1911, the automatic pistol 
became the official hand arm of the United States Army. 


THe Future FreNncH FieLp Gun.—In 1897 the French took the armies of 
Europe by surprise by the introduction and rapid issue of an entirely new 
gun—the present 75 mm. quick-frer. And the new gun was not an experi- 
mental equipment, requiring extensive modification to render it fit for 
service; it was a success from the first, and is even now one of the best 
guns in Europe. No other nation can show a similar record. When we 
decided, in 1905, to introduce a quick-firing field howitzer, it took five 
years to perfect the design, and the issue of the new weapon is hardly yet 
completed. The success of the French designers is explained by an item 
in the Army estimates—namely, the annual charge of £20,000 “for the 
study of the perfection of field guns and rifles.’ The French do not wait 
until a new gun is ordered before thinking about its design; they follow 
the progress of artillery science, and each new invention is considered and 
tested, and, if approved, is embodied in the latest experimental equipment. 
The Germans now do the same, and the experimental establishment at 
Jiiterbog is jealously guarded, not even artillery officers, except the experi- 
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mental staff, being admitted. At present the French gun is decidedly 
superior to the German converted 15-pounder, and the French are in no 
hurry to re-arm. But as soon as the Germans begin to issue a new gun, 
the French will have a new and probably a better equipment, ready tested 
and fit for immediate manufacture. Our own authorities are inclined to 
be economical in the wrong direction, and grudge every penny spent on 
experiment. If they could be induced to imitate the French system and 
perfect their designs in advance, it would be a saving to the taxpayer in 
the end.—Army and Navy Gazette. 


Ture New Armor.—Some, thirty years ago, when the increasing power 
of rifled guns had shown the need for armor plate of greater resistance, 
the makers were confronted with the necessity of providing a plate which 
was at once both hard and tough. Then it was that the plan was tried 
of welding a face of hard steel upon a backing of softer metal possessing 
great toughness. Excellent in theory, the system was found to be very 
defective in practice, chiefly because of the impossibility of providing a 
satisfactory weld between the two plates. At the proving grounds, the 
hard face would split up and break away from the backing. It was 
realized that in the state of the art, no satisfactory “compound armor,” 
as it was called, could be made. Then came Harvey’s brilliant invention, 
in which the plate was made homogeneous throughout its thickness, and 
the necessary hardness imparted by carburization of its front face. Krupp 
improved upon the Harvey process by using gas in place of solid car- 
bonaceous material. 

The process of face hardening has already labored under the disadvan- 
tage that the super-carburization of the surface could be made to reach 
only a certain limited depth; whereas the continued improvement both in 
the energy of the projectile and its ability to hold together while penetrat- 
ing the hard face, has enabled the gun to “once more master the plate. 
To-day there is a demand for a plate having a much deeper layer of face 
hardening than is possible by present processes. During the past few 
weeks, much has been written in the European technical press about a new 
system of face hardening, known after the name of Simpson, the inventor, 
who appears to have adopted the Cammel process, but with the important 
difference that he has introduced a plate whose weld is so perfect that 
under test, it present no natural line of cleavage along the line of the weld. 
It is claimed that this result has been obtained by interposing a thin sheet 
of copper between the two plates before welding them together. 

As in the case of many another important invention, the author appears to 
have stumbled upon its secret by chance. In the course of some experi- 
ments, Simpson found that copper and steel, when subjected to a certain 
treatment, formed a molecular mixture or solid solution of the two metals. 
Later, he discovered that if two plates of steel with a sheet of copper 
between them were placed in a mixture of carbon, brown sugar, and water 
of the consistency of compressed snow, and the whole mass were heated 
to 2500 degrees Fahrenheit, the copper melted away into the steel and 
formed a weld so perfect that not only was it impossible to split the plate 
at the juncture, but the copper increased the tenacity of the steel. Professor 
J. O. Arnold, of the University of Sheffield, after making a micrographic 
analysis of some specimens, stated that the copper seam formed a solution 
which was micrographically almost indistinguishable from the steel itself. 
The copper seam is so completely soluble in the steel that it takes a mole- 
cular form which is beyond the range of microscopic vision. The weld, 
in the ordinary acceptance of the term, has disappeared, there being abso- 
lute molecular continuity. 

Now, the importance of this process, in its bearing upon armor plate 
manufacture, is evident, since now the thickness of the hard face may be 
increased to any degree desired. It is stated that already trials have been 
made with 6-inch plates, in which two inches of hard steel were welded 
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upon four inches of soft backing, and that the plate, under attack by a 
6-inch gun, gave very satisfactory results. If, as is claimed, the resistance 
of a given weight of armor has been raised from 20 to 25 per cent, it fol- 
lows there is that additional percentage of a given weight of the present 
armor available to the designer, for improving the offensive or defensive 
qualities of a warship. He may increase the defensive qualities of his ship 
by retaining the present thickness of plate, or he may reduce the thickness 
of his armor and put the weight thus saved into a heavier battery or into 
more powerful engines, or into a iarger coal supply. Probably, in view of 
the more powerful guns which are being mounted in the world’s navies, 
he will choose the first-named alternative—for it is certain that, at the 
present time, the gun seems to have the ship at its mercy.—Scientific 
American. 


MARINE ENGINEERING. 


The Marine Engineer states that the Indefatigable has only two tor- 
pedo-tubes, not four or five as has been said, and that they are for the 
new 21-inch torpedo. 

In recent exercises the Dreadnought put her torpedo-defence nets out 
in I minute Io seconds, and the Temeraire, hers in 3 minutes 30 seconds 
It took 3 to 4 minutes to take them in. 


ExtTRACTS FROM THE First Lorp’s STATEMENT RELATING TO MACHINERY 
AND Borrers.—All war vessels completed during the present year and at 
present under construction have been designed with water-tube boilers 
and turbine engines, the latter being either of the Parsons or of the Brown- 
Curtis type. This latter design was first installed in the second-class 
cruiser Bristol in association with the superheaters at the boilers, and 
satisfactory results were obtained on the contractors’ trials. 

So far as can be arranged, interchangeability of the auxiliary machinery 
and separate parts of the main machinery is being provided for in vessels 
of the same type, thus following previous practice. 

Additional machines have been added to the equipment of Assistance and 
Cyclops, enabling them still further to deal with repairs which otherwise 
would have required dockyard assistance. 

Magazine cooling plant has been fitted in all vessels completed or at 
present under construction. 

The boilers of all armored vessels building are being fitted to burn oil 
in conjunction with coal, the full power being obtainable in these vessels 
by the use of coal only. Satisfactory full-power trials have been carried 
out in the second-class cruisers of the Bristol class and Blanche, the 
boilers of which vessels are designed to burn oil in conjunction with coal 
when obtaining full power. 

The torpedo-boat destroyers of this year’s program are designed to burn 
oil only, and improvements have been made in the oil-burning fittings. 

Experiments have been made and are still in progress at Haslar to reduce 
the excessive amount of smoke produced when burning bituminous coal in 
the furnaces of water-tube boilers; a substantial reduction has already 
been effected. 

Internal Combustion Engines.—Valuable experience with the oil-driven 
dynamo engines fitted in H. M. ships has been obtained, and the results 
are being closely watched. 

The initial difficulties experienced with the engines of motor boats using 
heavy oil are being gradually overcome. 

Small petrol or paraffin-driven motor boats have been supplied to two 
vessels of the destroyer class and have proved very useful. All new 
torpedo-boat destroyers will be provided with similar boats—Page’s 
W eekly. 
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Messrs. J. T. Altringham & Co., South Shields, have launched the first 
gas-driven cargo vessel. This ship, which is named Holzapfel I, has been 
constructed to the order of the Holzapfel Marine Power Syndicate, Lon- 
don. She is 120 feet in length, 22 feet in breadth, 11 feet 6 inches in 
moulded depth, and will carry a little over 300 tons on a draft of 10 feet. 
She will be propelled by a set of high-speed six-cylinder vertical gas 
engines, having double ignition and giving 180 brake horse-power at 450 
revolutions per minute. ON 

The gas plant will be in duplicate, each division being of 100 horse- 
power. The power of the engine will be transmitted to the propeller shaft 
by a “Fottinger” transformer, which. will reduce the revolutions of the 
propeller to any desired number—within certain limits—while the gas 
engine itself is working at full speed. The shaft will also be capable of 
stopping or reversing while the engine is running full speed ahead. The 
designed speed of the vessel is 714 knots—Page’s Weekly. 


Four-Cylinder, 1coo Horse-power Oil Engine. 


A 1000 Horse-powEer Marine Oit Encine.—There is far more activity 
on the continent than is generaily realized in connection with the con- 
struction of marine oil engines of the Diesel type for large ships, and 
already engines. of 1500 horse-power have passed the test-bed stage. 
Prominent among the firms making strenuous efforts in this direction are 
Carel Fréres, of Ghent; Schneider et Cie., of Paris, and the Maschinen- 
fabrik Augsburg, Nurnberg, the latter company having, by the way, a three- 
cylinder engine of 6000 horse-power nearly completed; while Fried Knap 
is said to have a marine oil engine building of well over 2000 horse-power 
per cylinder. In view of these facts the illustration and following brief 
description of a four-cylinder engine of tooo horse-power, recently built 
by Messrs. Schneider & Company, in conjunction with Carel’s, for a French 
cargo vessel that will trade on the Seine, should be of great interest. The 
illustration is from the Belgian paper Neptune. 

The engine stands about 12 feet high, and is of the two-stroke reversible 
type, starting and reversing, etc., being, of course, by compressed air. 
The compressor, of the three-stage variety, is situated at the forward end, 
in appearance greatly resembling a fifth cylinder, and is driven off the 
crankshaft. This cylinder is shown next the fly-wheel. As in the case of 
other Diesel type engines, ignition is entirely by compression; that is to 
say, the fuel is sprayed in by air at a pressure of nearly 1000 pounds per 
square inch, causing instant combustion. As the piston on the down 
stroke uncovers the exhaust port in the usual manner, it also un- 
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covers a separate inlet port, which admits air from a special compressor 
at about 6 pounds per square inch. This air is also controlled by a 
valve in the cylinder head, which opens at the end of each stroke, allowing 
the cylinder to be well cleansed of all residual exhaust gases. When the 
piston covers the exhaust port at the commencement of the up stroke, this 
valve is closed. Pure air is then admitted and compressed to about 600 
pounds per square inch, and the fuel is injected by the greater pressure 
at the top of the stroke. The same cycle of operations, of course, is then 
repeated continuously. It is of interest to note that it has been found 
necessary to water-cool the compressors as well as the cylinders and ex- 
haust arrangements. To each cylinder there is a separate fuel pump, 
which can be dismounted and cleaned without stopping the engine, only 
the cylinder affected being put out of action. By having a separate fuel 
arrangement to each cylinder the fuel supply can be regulated independ- 
ently if necessary. At any time the horse-power being given by any 
cylinder can be ascertained by the indicator diagrams with which each 
cylinder is equipped. Regarding lubrication, the crank case is of the 
enclosed type, and so forms a reservoir for the oil. It is supplied to 
the bearings by force from a pump, and en route it is filtered. The 
filter is equipped with a by-pass system, in order that it can be opened up 
and cleaned while the engine is running. . While on test the engine gave 
every satisfaction.—International Marine Engineering. 


DreseL Marine Ort Encines.—We are informed by Messrs. Swan, 
Hunter & Wigham Richardson, Limited, of Neptune Works, Walker-on- 
Tyne, that about twelve months ago, after careful investigation and con- 
sideration of various types of engines—oil, gas, electric, and other—they 
decided to build a vessel suitable for special service on the Canadian canals 
and lakes, and to fit her with two sets of Diesel oil engines. This vessel, 
the Toiler, is a twin-screw vessel, 248 feet between perpendiculars by 42% 
feet beam by 19 feet depth moulded, propelled by two sets of two-cycle 
reversible Diesel engines of a combined brake horse-power of 360, equal 
to about 400 indicated horse-power working at about 250 revolutions. 
These engines were supplied by the Diesel Motor Company, of Stockholm, 
and fitted on board by Messrs. Swan, Hunter & Wigham Richardson, 
Limited, at their Neptune Works. On her voyage to Calais the Totler was 
loaded with 2650 tons of dead-weight of coal cargo, besides 40 tons of oil 
fuel, fresh water and stores, a total dead-weight of nearly 2700 tons on a 
mean draft of 14 feet. She left the Tyne in very rough weather, notwith- 
standing which the engines worked perfectly satisfactorily, and completed 
her voyage to Calais at an average speed of 5.9 knots (or 634 miles). 
On her return voyage, light in ballast, the average speed was 8.2 knots (or 
9% miles). The consumption of oil fuel for the round voyage, including 
auxiliary compressor, was 614 tons—say 1.65 to 1.75 tons per day. The 
Toiler has a large dead-weight capacity, owing to the fact that the Diesel 
engines are much lighter than steam engines and boilers, the amount in 
this vessel being about 60 tons; the cubic capacity for cargo is greater, as 
the boiler space is saved, and, besides, the oil fuel can be carried in the 
double bottom in place of water ballast, thus saving bunker space. The 
consumption of oil is much less in weight than the consumption of coal 
for steam engines. In the Toiler the consumption at full speed does not 
exceed 1.75 tons per day of oil fuel of 18,000 B. Th. U. calorific value, 
whereas with steam engines of equal power the consumption of coal would 
not be less than 8 tons per day. The actual difference in cost depends, 
of course, upon the relative prices of coal and oil in the district where the 
vessel may be trading. The deck machinery and engine-room accessories 
of the Toiler are driven by compressed air, supplied by a compressor 
driven by a small Diesel engine. The electric light with which the vessel 
is fitted obtains its power from a small paraffin engine. Messrs. Swan, 
Hunter & Wigham Richardson, Limited, have now taken up the construc- 
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tion of marine Diesel oil engines in their own Neptune Engine Works, 
and have at present a set of four-cylinder two-cycle engines in hand.— 
Engineering. | 


A paper of exceptional interest reproduced in the present issue was read 
at one of the meetings of the Institution of Naval Architects by Mr. J. T. 
Milton. Those who were present had the satisfaction of hearing an ad- 
dress on the engine by a no less authority than Dr. Diesel, who said that, 
though the output of marine engines in comparison with the output of 
land engines was relatively small, he knew of 250 ships which were fitted 
or to be fitted with Diesel plants. The most important field had been 
supplied by the submarine boats, in which France took the lead some year 
ago. 

“The Diesel engine was now almost universally adopted for this kind of 
ship by the Admiralties of all nations except this country and the United 
States, both of which were just beginning. The number of Diesel sub- 
marine boats was about 150 of from 300 to 5000 horse-power. In the last 
two years the radius of action and the power of these boats had been so 
much increased that they were no longer merely defensive boats, but had 
become extremely dangerous offensive weapons on the high seas. Also 
there had been made a certain number of gunboats and very small cruisers, 
especially for Russia, while other types of vessels constructed had in- 
cluded tank-boats for the transport of oil, yachts, fighting boats, and a 
special ship for the North Polar expedition. 

This year (continued Dr. Diesel) began the era of the large cargo-boat, 
such as the gooo-ton boat at Hamburg. If these succeeded there would 
be a certain evolution in shipbuilding, and the warships would follow very 
quickly. Already there was one battleship with Diesel engines in execu- 
tion, as to which he was forbidden to say more.—Page’s Weekly. 


TwetvE MontHs’ EXPERIENCE WITH GEARED TURBINES IN THE CARGO 
STEAMER “ VESPASIAN.”—One year ago we reviewed a paper read before 
the Institution of Naval Architects by Hon. C. A. Parsons, descriptive of 
a system of mechanical gear for transmitting the power of marine steam 
turbines to low-speed propellers. The gear, of the double-helical type, 
with a ratio of 19.9 to I, was installed in the tramp cargo steamer Ves- 
pasian, in which the original reciprocating engines were replaced by steam 
turbines. Our review dealt with the vessel and its machinery, and with the 
results of trial trips made off the Tyne in March of last year. We return 
to the subject now to present the results of twelve months’ working of 
the geared turbines in actual service between the Tyne and the Continent, 
communicated to the Institution of Naval Architects by Mr. Parsons and 
R. J. Walker early in April. 

“On completion of the trials referred to in last year’s paper, the Ves- 
pasian was taken to sea on several occasions in light condition with a view 
to observing the behavior of the propelling machinery in a seaway. Al- 
though no very severe weather was encountered during these trials, 
sufficient evidence was obtained to show that the engines were not liable 
to race in heavy weather. A series of careful observations was made of 
the variation in revolutions of the engines with the vessel pitching. The 
governors on the turbines were so adjusted as to come into operation 
when the revolutions of the engines exceeded 1600, corresponding to eighty 
revolutions of the propeller shaft. Records were first taken at a normal 
rate of revolution of 72 on the main shaft. The vessel was put head to 
sea, and during a period of pitching the revolutions of the propeller shaft 
reached a maximum of 82 at the moment when the stern of the vessel had 
reached the maximum angle of longitudinal inclination, the immersion 
of the propeller under this condition being about 6 to 12 inches. The 
governors of the turbines came into action just as the maximum angle of 
inclination was reached. 
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“Further observations were made with the governors readjusted to 
higher revolutions, and the average records obtained showed a maximum 
variation in revolutions of from 72 to 84 during a period of pitching. The 
steam pressure at the high-pressure turbine remained constant throughout 
at 70 pounds pressure. As the result of these trials it was found that 
even with the governors out of action the acceleration of the engines 
during a period of pitching did not exceed 16 per cent as a maximum, due 
to the very great angular momentum of the turbine. 

“In order to test the durability of the gearing, the Vespasian was 
placed in regular service on June 9 last year, carrying coal from the ‘Tyne 
to the Continent, and returning in water ballast. From that date to the 
present time she has completed twenty-six trips to Rotterdam and six 
trips to Antwerp, and during this period has steamed about 20,000 miles. 
At various intervals the gear wheel and pinions have been inspected and 
tested for “black-lash,’ and only a month ago this was done, when prac- 
tically no slackness in the teeth of the gearing could be detected. The 
wear in the teeth so far seems to be a negligible quantity.” 


LOG OF THE ‘‘VESPASIAN’S” FIRST FOUR VOYAGES, 


LOER TS Badmtoneeiee cosa tactworcnds 9/6/10 16/6/10 16/6/10 22/6/10 22/6/10 22/6/10 29/6/10 
Speed by.log, knots ............ 9.35 9.22 10.58 8.61 9.27 10.22 9.37 
Revolutions per minute....... 65.0 64.9 73.0 64.8 63.85 70.6 62.9 


Boiler pressure, lb. per sq.in.. 137 135 145 135 135 140 135 
High-pressure turbine (initial 


pressure, !b. per Sq.in.).... 86 86 121 86 86 111 81 
Vacuum (in inches) ............ 28.5 29.1 28 6 28.55 28.4 28.4 28.3 
IBATOMELOM A cae srs caurhclime p- 30.01 30.5 30.52 29.9 29.9 29.88 29.6 
Water, main engines, lb. per 

OURT Ache eee sae eee Bates 12,140 12,300 15,680 11,890 11,780 14,510 11,100 
Shaft horse-power............+. 740 736 1080 735 710 960 668 


The table gives data of water consumption obtained by careful measure- 
ment during the first four voyages made by the Vespasian. In a diagram 
the authors compare these results with the results obtained in the trials 
off the Tyne in March of last year. The service results agree very closely 
with the trial results, notwithstanding an increase of about 5 per cent in 
the displacement of the vessel. Later in the year the water consumption 
was reduced about 7 per cent at average speed by the substitution of a 
somewhat more efficient propeller for the one first used. 

“In regard to the general behavior of the machinery, it may be men- 
tioned that during the winter months the vessel has encountered some 
exceptionally severe weather, especially in light condition, and the turbines 
and gearing have worked throughout with entire satisfaction, and have 
not given the least trouble whatever. A very noticeable feature has been 

_the remarkable freedom from racing of the engines under conditions when 
the propeller has been entirely out of the water, confirming the observa- 
tions made on the earlier trials when the engines, under the worst con- 
ditions, did not tend to accelerate in revolutions more than 16 per cent. 
The engineer of the vessel reports that without the aid of a sensitive tacho- 
meter it is very difficult to observe any acceleration in the speed of the 
engines. 

“With a view to experimenting with different qualities of steel, addi- 
tional pinions were made—one of chrome nickel-steel, with a tensile 
strength of 5 tons, elastic limit of 38 tons, and an elongation of 20 per cent 
in a length of 2 inches, and two of special carbon steel of 40 to 45 tons 
tensile strength, elastic limit 22% tons, and an elongation of 20 to 25 per 
cent. The original pinions were of mild chrome nickle-steel, with a tensile 
strength of 37 to 38 tons, and an elastic limit of 32 tons. The chrome 
nickle-steel pinion of 55 tons tensile strength was tried in August last, 
but was removed after two voyages, as on examination it was found to be 
fractured at the corners of some of the teeth. This appeared to be due 
to the teeth having been irregularly machined and bearing over one-third 
of their length only; the material also appeared to be of too brittle a 
nature. The original pinion was replaced, and is still in use... . . 
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“Tn regard to the question of economy generally, as mentioned in the 
reply to the discussion on last year’s paper, we do not profess that the 
results obtained with the Vespasian are the highest obtainable with geared 
turbines. In a new vessel, and with new boilers, say, of about 180-pounds 
pressure, a consumption of about 12%4 pounds to 13 pounds per shaft 
horse-power of the main engines, as compared with 16 pounds at the 
service speed of the Vespasian, could confidently be expected in an installa- 
tion of, say, 1000 horse-power, which would be equivalent to 11¥% pounds 
to 12 pounds per indicated horse-power of reciprocating engines, assum- 
ing a ratio of shaft horse-power to indicated horse-power of g1 to 92 

er cent. 

OG In conclusion, it may be mentioned that the introduction of gearing 
into war vessels presents great advantages, since its adoption would result 
in increased economy, more especially at cruising speeds. In a large war 
vessel, say, having four shafts, the gearing of the highest pressure portion 
of the turbine to the low-pressure shafts in lieu of direct-coupled cruising 
turbines, effects a saving in consumption of fully 25 per cent, at a cruising 
speed equal to one-tenth of the full power, and 30 per cent at one fifteenth 
of the full power, giving corresponding increases in the cruising radius 
with the same quantity of coal.”—The Engineering Magazine. 


In an address at the Roval Institution on recent advances in turbines, 
the Hon. C. A. Parsons stated that the Turbinia Company was now con- 
structing two 30-knot destroyers of 15,000 horse-power, wherein the high- 
pressure portion and cruising elements were geared in the ratio of 3 to I 
and 5 to 1 respectively to the main low-pressure direct-coupled turbine. 
Their use would increase the radius of action of the vessels at cruising 
speed to a very considerable extent over that of any similar destroyer 
without gearing. Similar gearing was proposed for warships, with similar 
prospective advantages. 


The Westinghouse Machine Company has completed two marine tur- 
bines with reduction gears for use upon the U. S. collier Neptune. The 
turbine and equipment being installed up on the Neptune represent over 
five years of study and experiment in the works of the Westinghouse 
Machine Company in developing turbine machinery for the propulsion of 
ships. The tests of these units are regarded in marine circles as of great 
importance, owing to the small space occupied by the turbines, decreased 
weight, and to the fact that with the higher speed permissible by the use 
of reduction gears it is expected that the steam consumption will be from 
20 per cent to 30 per cent less than that necessitated by any other form of 
marine propulsion. 


Marine DirseL Morors.—A paper on the above subject was read at the 
annual meeting of the German Naval Architects by Direktor Saiuberlich, 
of Osterholz-Scharmbeck, near Bremen. According to The Engineer, 
Direktor Saiuberlich said that since the times of the old low-pressure 
engine the shipping world had never stood on the threshold of such far- 
reaching developments as at the present time. In place of the steam engine, 
a further improvement of which appeared hardly possible, the Diesel motor 
was now being installed as a marine engine. For fluid fuel the Diesel 
motor was the most perfect internal combustion engine of the present 
day. In recent experiments the utilization of the fuel had reached 33 to 
35 per cent, as compared with 23 per cent in the gas engine and 13 per cent 
in the best steam-engine plant with superheater. This was a result of the 
direct use of the fuel in the cylinder without previous transformation, and 
of its consequent complete combustion. The construction of the Diesel 
motor was said to require material and workmanship of a very high 
class. These, however, were nowadays obtainable, and the difficulties 
on this head formerly experienced were overcome. Like the larger type of 
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gas engine the larger Diesel motor had very much the general appearance 
of the marine steam engine, on which it was more or less modeled. Now 
that several shipyards had shown that they could build the motors with the 
machinery already at their disposal, the prejudice against these engines 
would soon be overcome. Hitherto the motors had generally been of the 
single-acting description working on the four-cycle system. More recently 
the two-cycle engine had come to the front. The endeavors to apply the 
new system to the propulsion of large vessels had led to the application 
of double-acting motors of the two-cycle as well as of the four-cycle type. 
Such installations were now actually being made and would shortly be at 
work. The problem before the designer was to adapt the Diesel motor, 
that had worked satisfactorily on land, to the conditions on board a vessel, 
different in many respects and more difficult to meet, as these were. More- 
over, the auxiliary machinery depended on the steam from the boilers, 
and a substitute for this had to be found. The advantages of the Diesel 
motor for the driving of vessels were the following: A gain in available 
space due to the removal of the boiler installation accompanying a re- 
duction of that required for the new fuel; an increase in carrying capacity 
on account of the reduction in the weights of motive machinery and fuel; 
a posibility of using spaces formerly only partially available for the storing 
of the fuel; gains in time and wages due to easier and more rapid bunker- 
ing, coupled with the elimination of coal trimming; greater readiness for 
starting work; easier work for the engineers; abolition of stoking; greater 
cheapness of fuel; comparative coolness of the engine room; and greater 
radius of action for the vessel. Disadvantages were: The difficulty of 
obtaining fuel in many ports and the absence of steam for the deck 
machinery and for heating purposes. Herr Saiuberlich gave particulars 
of the first two Diesel motor vessel—the Frerichs, built for purposes of 
the shipyard, and the fishing vessel Ewersand, the engines for which, as 
well as the hulls, had been designed and built by Messrs. J. Frerich & 
Company, of Osterholz-Scharmbeck and Einswarden. The Frerichs was 
a single-screw vessel, built to the rules of the Germanischer Lloyd for the 
small coasting trade. She had been at work since the spring of this year 
in the towing service and in keeping up communication between the banks 
of the river. She had a reversible four-cylinder Diesel motor of 200 horse- 
power maximum, making 360 revolutions per minute. The motive medium 
here used was gas-oil, one ton of which was stored in two tanks under 
the cabin. This amount, which might easily have been doubled, gave the 
vessel a radius of action of 240 nautical miles at a speed of 9.5 knots. 
The vessel had a funnel for carrying off the gases. There was abundance 
of room owing to the small space required for the motive machinery. 
Reversing was effective by compressed air. A single movement of a lever 
in the desired direction of motion of the vessel moved the shaft so as to 
throw the machinery into gear in the manner required. This manipulation 
was very reliable and could be rapidly performed, if necessary, within a 
fraction of a second. A special arrangement of the compressor ensured 
the starting of the motor even if it stopped at a dead point. Cooling water 
and bilge pumps, which were driven from the crank-shaft of the motor, 
were fixed on the common bed plate. The hot exhaust gases from the 
cylinder were cooled with water in a double-walled elbow pipe. After 
being collected into a single pipe they were led into a large condenser, 
which deadened the noise, and then passed on to the funnel. The bilge 
pump was used for cooling the exhaust. The compressed air required for 
some of the manettvers was produced by the motor itself in a two-stage 
compressor which formed the fifth cylinder of the installation. It was 
stored in six large compression vessels in the engine room at the side of 
the vessel. The air in these was used for starting. In the design of the 
motor the requirement had been made that there should be as few cylinders 
and other working parts and as little complications as possible. The 
adoption of the compressor had enabled the six cylinders otherwise re- 
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quired to be reduced to four, the compressor cylinder being used on occa- 
sion for starting the motor when the four-cylinder arrangement did not 
suffice to avoid the dead-point position.. Care had to be taken to keep 
down expense, which in the construction of the Diesel motor was still a 
very important consideration. The bed plate was of cast iron and in one 
piece. The cylinder cover was the most important of the larger castings 
in the motor, because all the mountings required were attached to it, and 
great care had to be taken to avoid unnecessary strains in it. The ordi- 
nary case iron used for steam-engine work had been found to be the best 
material for the cylinder covers. The reversing gear was, in many respects, 
different from arrangements of the kind hitherto adopted. A horizontal 
shaft provided with two sets of cams and movable in its axial direction 
was fitted along the tops of the cylinders. The cams acted on valve levers 
and were thrown in or out of gear by the shifting of the shaft. The 
mechanical parts of the gearing were dealt with by the author in detail 
and illustrated by lettered sketches, from which it appeared that the cams 
effected the admission of fuel in either end position of the shaft, while 
there was a neutral position half-way between these. The actuating lever, 
arranged in the form of a hand wheel, admitted compressed air to the one 
or other side of the piston of a cylinder. The piston acted on a system 
of swinging levers, which moved the shaft above mentioned. A glycerine 
brake at the lower end of the compressed air cylinder provided against 
sudden jerks or uneasy motion in reversing. Arrangements were made 
by the admission of smaller amounts of fuel for driving the motor at 
“half-power” and “slowly,” respectively. The air compressor, which, 
as already mentioned, took the form of a fifth cylinder with a crank on the 
main shaft arranged at an angle of 90° with those of the motor, so as to 
have turning power when the latter were at the dead-point position, could, 
in the latter case, be used for starting by the admission of compressed air 
into it from the storage tanks. Each working cylinder was provided with 
a pump which supplied it with the exact quantity of fuel required. For 
driving these only two eccentrics were necessary, since each of them actu- 
ated a double piston, and the pumps were combined in such a way that the 
regulation of one-half of them was effected from the other half. The 
body of the pump was of wrought iron in each case. The regulation was 
effected by means of a simple governor; or it could be done by hand, in 
which latter case the governor was merely a safeguard against racing of 
the engine. In connection with diagrams which were shown the lecturer 
pointed out that in the case of quickly running motors the combustion 
could not be so complete as in that of slowly running ones, and that the 
combustion and expansion periods ran into one another. The Frerichs 
had been at work for a considerable time with good results, and after 
careful investigations made with her the insurance companies had agreed 
to a premium at the ordinary rate. The full speed of 10 knots could be 
reduced to 3.8 knots, the revolutions per minute thereby falling from 360 
to 150. The reduction could be effected either by cutting out some of the 
cylinders or by supplying smaller quantities of fuel to all of them. Ex- 
periments with the reversing gear showed that the lever could be put over 
in less than a second. The time required for reversing the motor when 
running at full speed was 8 seconds; while the vessel herself began to go 
astern after about 27 seconds. The diameter of the turning circle of the 
vessel was about one and a-half times her length. 

The lecturer then directed attention to the Diesel motor fishing boat 
Ewersand, and said that the introduction of the crude oil motor into the 
fishing industry was an event of first-rate importance. He looked forward 
to the time when the German fish market would be entirely supplied by 
means of cheaply worked German motor fishing boats, instead of, as at 
present, having to draw its supplies largely from abroad. Towards the end 
of October this vessel had returned from a trial fishing cruise of five weeks, 
during which time she had not used more than three tons of crude oil, 
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in place of the 20 tons of coal which a steam vessel of the same size would 
have required. It was anticipated that this amount could be still further 
reduced. The fishing winches, which might easily have been driven from 
the motor, were, as a matter of precaution for the first cruise, served by a 
small donkey boiler. The fuel was stored in a fixed tank in the engine 
room, and the small space occupied by it would have been useless for 
other purposes. The stowing of part of the fuel in the herring-barrels 
now became unnecessary. The use of crude oil at sea was found to be 
in every respect reliable, and it was considered as certain that the motor 
would take the place of the steam engine in fishing vessels. The design 
was for the most part similar to that in the Frerichs. The high-speed 
two-cylinder motor developed 80 to 90 effective horse-power with 330 
revolutions. Reversing was effected by means of a friction coupling and 
gear. This enabled the motor to be of extremely simple design, and to 
have relatively few cylinders, which, for the hard usage it would get in 
a fishing boat, was of great importance. 

Herr Saiuberlich gave some further particulars that were not contained 
in the printed pamphlet distributed. In the course of a comparison of 
designs for a vessel for shipyard work with a Diesel motor and with a 
steam engine, it appeared that, with a given output of roo horse-power, 
11% feet of length of hull and one stoker could be saved by the adoption 
of the new motor. A herring boat of 164 tons, with a steam engine, was 
found to be capable of doing only the same work as a vessel of the same 
kind of 140 tons with a Diesel motor. In a trawler, the substitution of 
a Diesel motor for a steam engine increased the length of the available 
hold by 13 feet. In a vessel of 5400 tons for the Black Sea trade, 15,000 
cubic feet were added to the hold space by the adoption of a Diesel motor. 
Assuming the vessel to make four voyages a year, this was equivalent to 
a profit of $4380 (£900); the saving in fuel due to the Diesel motor for 
these voyages was $2677 (£550), and about $1168 (£240) in wages. In 
view of these facts, the author was of opinion that the applicability of the 
Diesel motor to ships was very great.—International Marine Engineer. 


MISCELLANEOUS. 


In reply to a question in the House of Commons, Mr. Haldane stated 
that the German Army has nine complete dirigibles, but no official infor- 
mation as to further orders is available. The French Army has four 
dirigibles complete and eight in various stages of construction. The 
Russian Army has nine dirigibles complete, one building, and four on 
order. As regards aeroplanes, no definite information is available as to 
Germany, as that government has adopted a policy of subsidy in respect 
of them. As regards France, nearly seventy aeroplanes are in possesion 
of the government, but as to further orders no information is to hand. 
As regards Russia, it is understood that ten aeroplanes are available for 
use, and that twenty are on order. The figures as to financial provision 
for aeronautical work are as follows: 


Germany. 
MOOG == HCL CIEL CMee peas eysuscoucnes tenet oie eateteke tuaie elt £54,231 
LO TOs ENS tITTIAL C pres Jae Nercke eucusneasr sess icueie/ eke le oie lessees £400,000 
(including Zeppelin Subscription Fund, £305,000). 
France. 
TOGO Exp en ituiredmeatarrsete tase asker iicieoteie £108,500 
LOTO— Mx peniditice, ieee Oise tse delaras tela aice oleic £126,650 


These figures include pay of personnel, etc., upkeep of laboratory, 
depots, etc. ; 
Russia. 
TOOO=—MStiinateineisee- dees ceisclonleys «bls datecode nants £103,020 
TOLG—=Mctimatewrradtec talc tel civil ste ons siete selene. £183,820 
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With regard to training for aeronautical work, nine officers and 108 non- 
commissioned officers and men who are trained, or are in course of train- 
in, are now with the air battalion at Aldershot. There are also a number 
of officers of Royal Engineers and men who have been trained in captive 
ballooning and kiting. The establishment of the air battalion consists of 
fourteen officers and 176 other ranks, and their pay and upkeep for the 
year 1911-12 will amount to about £20,000, which is provided under the 
several votes concerned. The training of officers and men in aeronautical 
work is proceeding: No definite duration of course has yet been fixed, but 
officers joining are placed on probation for six months. 


WIRELESS ON AEROPLANE.—Experiments with wireless telegraphy from 
aeroplanes are being carried out in France, and one of the first to be suc- 
cessful was made at the Buc aeronautic grounds on board an aeroplane 
piloted by Maurice Farman, using wireless apparatus of the Ancel type. 
In the first experiments there was used a 4-inch spark coil supplied by 
four storage battery cells. One pole of the spark gap was connected to the 
steel-brace wires and all the metallic mass of the aeroplane and the second 
pole to an aerial wire which was well insulated. This aerial was com- 
posed of two 0.04-inch copper wires hanging down parallel to each other 
and 150 feet long, suspended in the rear of the aeroplane. During the 
flight, the wires took an almost horizonta! position. The total weight of 
the wireless outfit is 45 pounds. In the present tests M. Farman did not 
catry a passenger, but worked the apparatus himself. Signals were re- 
ceived in the aerodrome shed, using an aerial stretched along horizontally 
for 600 feet length and mounted on 25-foot poles. The aeroplane flew at 
8 miles from the shed and the signals were always well received, using a 
Ferrié electrolytic detector. New experiments are being made so as to 
increase the range, using an 8-inch spark and a 300-foot aerial. A passen- 
ger mounted on board works the apparatus.—Electrical World. 


“Tipanic” LAuNcHED—The giant White Star steamship Titanic, a 
sister ship to the big Olympic, was launched on May 31 from the yards of 
Harland & Wolff in the presence of thousands of spectators. 

The Titanic is of 45,000 tons register and 66,000 tons displacement. She 
is 886% feet long and 92% feet beam. She will carry 3000 passengers, 600 
in the saloon, 500 in the second cabin and rgoo in the steerage, and this 
number can be increased if the company should desire to carry less cargo 
and more steerage passengers. The vessel carries a crew of 860 men. 


Tue Forrirications or FLiusuinc—Recently there appeared in the 
Vingtiome Stécle a very important article on the Flushing question, in 
which the writer says that the fortification of that place would be the 
surest means of barring the approach to the Scheldt, and would prove most 
dangerous to Belgium. Antwerp would be cut off from the sea, and if 
Belgium were invaded and became herself belligerent, the Netherlands, 
interpreting strictly the clauses of the Declaration of London, might pre- 
vent any vessels carrying-stores which could be considered contraband 
from entering the river, while the conveyance of supplies and military 
stores from Ostend and Zeebrugge by rail would seriously compromise the 
duties of the railway in the work of mobilization. Moreover, Belgium 
must take account of the possibility of the line being cut by an enemy 
throwing ashore a raiding party from his fleet, while the army was driven 
into Antwerp, increasing by 100,000 the number of mouths to be filled. 
The conclusion is that, for the good of both countries, the real interest 
of Belgium and the Netherlands is to enter into friendly relations, and 
put an end to the incertitude that exists. A scheme put forward by the 
octogenarian General Dejardin in the Journal des Intéréts Maritimes, is 
that Belgium should make of Brussels and Antwerp a fortified position, 
behind which the Belgian forces could mobilize on the Dyle. The general 
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urges military expansion and training, and hopes to see 500,000 Dutch 
Belgians menacing the flank of an army advancing by the right bank of 
the Meuse, the Belgians extended from Nivelle on the right, by Ottignies- 
Wavre to Louvain, and the Dutch on the line of Utrecht, with their right 
at the junction of the Meuse and the Rhine. Flushing may be fortified, he 
says, but there must be understanding with the Netherlands—Army and 
Navy Gazette. 


ResuLts oF TRIALS oF AnTI-Rottinc TanKs at Sra—At the spring 
meetings of the Institution of Naval Architects in April an interesting 
paper on the results of trials of anti-rolling tanks at sea by Herr H. Frahm 
was read, detailing the experiments carried out by this gentleman at the 
shipbuilding yard of Messrs. Blohm & Voss, of Hamburg, and on ships 
fitted with his device. The author opens his paper with the historical fact 
that the employment of free water in the hull for damping rolling motion 
was not new, as the old ironclad Inflexible had a parallel-sided athwart- 
ship chamber partly filled with water, and though the trials of these ranks 
in the Mediterranean proved their efficiency the trials were not repeated, 
owing to the impossibility of mastering the water rushing freely from side 
to side in the tank. Further the tank occupied valuable space which could 
be far better otherwise employed. The author’s arrangement has been 
devised on the theory of resonance, by which bodies that can oscillate 
about a condition of equilibrium are made to swing severely under com- 
paratively small impulses as soon as the period of oscillation of the im- 
pulse is synchronous with the individual periods of the respective bodies. 
It can be demonstrated that the phases of oscillation of the body and of the 
impulse are deferred by go0°. A ship constitutes a body of this kind, as 
she will oscillate under the impulse of the waves and will roll in her 
individual number of oscillations, even if the impulse be more or less irreg- 
ular. Large heeling amplitudes can only be produced ona ship if she is 
struck by a series of comparatively regular waves, and struck in the 
measure of her individual number of oscillations. Under such circum- 
stances the influence of resonance will be promptly felt, and there will be 
an increase of the angle of heel from wave to wave. The author’s device 
has been based on this fact, as it uses a secondary and artificial resonance 
in order to annihilate the influence of primary resonance between waves 
and ship. This effect is produced by means of a U-shaped tank located 
athwartship, and extending from side to side, in which a water column 
can oscillate with the same number of swings per minute that are peculiar 
to the ship herself. The tank consists of three parts, the vertical portions 
at the two sides and the connecting portion; the water fills the latter 
completely and the former about half-way up. The dimensioning of the 
tank determines the period of oscillation and must be carefully calculated. 
As the phases of the impulse of waves and ship are deferred by go° the 
ship lays a quarter of her full period behind the wave, or, in other words, 
the ship arrives at the heeling climax a quarter of a period later than the 
wave, in its advancing movement, arrives at its maximum slope towards 
the ship. The same law applies to the rolling of the ship, and the oscillat- 
ing movement of the tank-water produced by the former, so that the tank- 
water will reach its highest or lowest level in the vertical parts of the tank 
a quarter of a period later than the greatest heeling of the ship to one side 
or the other. The result is that there is a total difference of 180° between 
the impulse of the waves and the oscillations of the tank-water, and the 
effect of one is in the opposite direction to the other and thus they neu- 
tralize one another. As illustrating the practical result of the theory, 
tanks have been fitted to two steamers of 14,000 tons loaded displacement, 
447 feet length and 55 feet beam, and some interesting effect were obtained 
with the tanks in and out of action. Each ship has two sets of tanks, one 
fore and one aft, placed at the mast positions between the existing loading 
hatches on the uppermost deck, and each set consists of two tanks, 9 feet 
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high, 10 feet athwartship breadth, and a length of 25 feet, the two tanks 
being connected by a connecting portion, 1 feet 6 inches high, carried over 
the deck. Air connections provided with valves are arranged for throt- 
tling or entirely cutting off the connection, which will regulate or stop 
the motion of the tank-water. The total weight of water in each tank is 
94 tons, and the turning movement exerted by all the tanks in full action 

is 2790 feet tons. In the trials, one one occasion, a heeling. angle of II 
on both sides with an undamped ship was reduced to from 2° to 24%°, and 
on another occasion an estimated heeling angle of 25° was reduced to an 
average heeling angle of from 4° to 5°. It will be conceded the results 
are very promising, particularly in view of the markedly favorable effect 
on the health of the passengers reported, and of the fact that, these ships, 
which had previously been unsteady and much given to rolling, had be- 
come, through the addition of the tanks, quiet, comfortable vessels. We 

congratulate Herr Frahm on his able treatment of a subject that has laid 

dormant since the Inflexible experiment, and on the result which his 
thorough investigation of the subject has enabled him to carry out with 
predetermined accuracy.—The Marine Engineer. 

If ever the term “superlative” was justified in speaking of engineering 
works of magnitude, we may surely make use of it in connection with the 
recent opening of the new graving dock at Belfast, Ireland, by the admis- 
sion into the structure of the White Star liner Olympic, when the greatest 
ship in the world was safely berthed in the world’s greatest masonry dry 
dock. The dock was constructed through the foresight and enterprise of 
the local authorities of the Belfast harbor. 

The main contract for the work was entered into late in the year £903, 
and active work was commenced early in 1904. During the intervening 
seven years a.large force of men has been continually at work, and the 
magnitude of the operations may be judged from the fact that upward of 
300,000 cubic yards of sand and clay had to be removed, and that in the 
excavation thus made there has been formed a water-tight masonry basin 
nearly goo feet long and 100 feet wide, into the construction of which 
entered 76,000 cubic yards of concrete, 24,000 cubic yards of brickwork, 
and 36,000 cubic yards of cut granite. The contract called for the com- 
pletion of the work in three years and four months from the date on 
which construction began; but two serious subsidences in the large Alex- 
andra graving dock alongside delayed the work, so that about seven years 
altogether have been occupied in the construction. The Alexandra dock, 
one of the largest in the world, is 80 feet wide at the entrance, 50 feet 
board on the floor; with a floor length of 800 feet. The new dock is 96 
feet wide at the entrance, 100 feet wide on the floor, and 850 feet long on 
the floor when the caisson gate is placed in its normal position at the en- 
trance. By floating the gate out and placing it against the outer face of 
the dock entrance, the total length on the floor is 887% feet. ; 

In view of the constantly increasing length of ocean liners, the con- 
struction of the dock has been carried out in such a way as to permit of 
the permanent lengthening of the structure to the extent of 200 feet. 
Whenever this is done, a normal length of clearance will be available of 
1050 feet, sufficient to comfortably accommodate the much-talked-of r000- 
foot ship of the future. 

The following further particulars will be of interest: The width at the 
coping level is 128 feet, and at the lowest altar course 104 feet 6 inches; 
the depth of floor at center below level of high water of ordinary spring 
tides is 37 feet 3 inches; the top of keel blocks below level of high water of 
ordinary spring tides is 32 feet 9 inches; height of top of blocks above 
floor, 4 feet 6 inches; level of entrance sill above floor at center of dock, 
2 feet; bottom of floor at sides of dock below coping level, 43 feet 6 inches; 
thickness of floor at center, 17 feet 6 inches; thickness of side walls at 
bottom of battened face, 18 feet 9 inches. 


PROFESSIONAL NOTES. 671 


The emptying of a dock of this huge size calls for a powerful pumping 
plant, and three engines, each of 1000 horse-power, working together, are 
able to pump the dock dry in one hour and forty minutes, even when there 
is no vessel in the dock. To do this necessitates drawing out about twenty- 
three million gallons of water. The auxiliary plant is built on the same 
generous scale. Thus, the hydraulic capstan equipment consists of three, 
each of 30 tons capacity, and two of I1 tons—big units, it is true, but none 
too large for handling ships of the size of the Olympic and Titanic. The 
- next largest capstans are found at the Admiralty yards, each of. which is 
only 16 tons capacity. 

The old system of hinged swinging entrance gates is no longer used 
on modern dry docks of large capacity, their place being taken by floating 
steel caissons. The gate for the new dock is a massive rectangular struc- 
ture, which, when the dock is open, is contained in a recess on the west 
side of the entrance. It travels upon two lines of heavy rollers, set on 
the floor of the dock, and is moved across the entrance by special hydraulic 
appliances, the opening or closing being done in about five minutes’ time. 
When a vessel as long as the Olympic is to be docked, the caisson is 
floated out and placed against the granite faces of the outer entrance sill, 
thereby adding 37% feet to the normal length of the dock. On the floor 
of the dock, along its central longitudinal line, are 332 massive cast-iron 
keel blocks, with timber capping pieces. These blocks receive the entire 
weight of 38,000 tons of a vessel like the Olympic, when they carry her 
huge bulk without the least injurious strain upon the ship’s structure. It 
may be mentioned that the overall length of the Olympic is 88214 feet, its 
breadth 97 feet 4 inches, and its gross tonnage, 45,000.—Scientific American. 


THe DEcLARATION OF Lonpon AssuRED.—The approval of the Declara- 
tion of London by the Imperial Conference, sometimes called the Colonial 
Conference, seems to settle the question whether the Declaration, which 
contains a set of rules for the guidance of the International Prize Court, 
will be ratified by England. There have been, and there will continue to 
be, honest differences of opinion about the effect of these rules upon the 
welfare of England when engaged in war. That the rules will work to 
her advantage when she is a neutral cannot seriously be disputed. 

Critics of the Declaration, which was drawn up by delegates from Great 
Britain, France, Germany, the United States, Japan, Russia, Italy, Austria 
and Holland in February, 1909, have generally maintained that England 
would be delivered into the hands of Germany in the event of war with 
that country if the Declaration were ratified by England. Mr. H. W. 
Wilson, the naval expert, in bitterly assailing it, has used this language 
in a recent issue of the National Review: 

“We allow the destruction of our ships when other powers are at war; 
we imperil our food supplies; we expose our commerce to the deadliest 
form of attack; we hamper our fleets; we abandon the rules and laws of 
our own prize courts, with their six centuries of maritime experience and 
their high standard of justice and humanity, for a new code made in 
Germany, inferior in humanity and equity; on every vital point we sur- 
render our contentions; and we treat the dominions as though they were 
of less account than Persia, Colombia and Uruguay. A nation which 
accepts such a code deserves to become the ‘rich, but defenceless prey’ of 
peoples who will not sell their destiny for a mess of pottage. The Declara- 
tion of London is a lamentable proof that the spirit of Pitt and Palmerston 
has disappeared from British diplomacy.” 

But is it as bad as all that? The fear that England’s food supply would 
be cut off in case of war is prompted by the clause in the Declaration that 
allows foodstuffs carried in neutral bottoms to be seized by the enemy’s 
ships, that is to say foodstuffs consigned to or intended for the army and 
navy, which thus become contraband. It would be a question of evidence, 
which no doubt a rival sea power would construe to suit itself, with the 
understanding, however, that the case would go on appeal to the Interna- 
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tional Prize Court. It has beén pointed out that the sum of England’s 
food supply carried in neutral ships is comparatively small. The bulk of 
foodstuffs is carried in British ships, and if the British Navy could not 
protect them the supplies brought by neutral ships, even if all of them 
escaped the enemy, would not save England from the humiliation of mak- 
ing peace on the enemy’s terms. 

The Declaration of Paris, which that of London is to supplant, abolished 
privateering. There is nothing in the proposed rules to prevent the con- 
version of a merchant steamer into a man-of-war on the high seas, the 
question having been left open. But the omission would work to the 
advantage of England herself, for what other nations has so great a ton- 
nage of fast merchant ships in the Seven Seas? Moreover, what other 
nation has so many fleet and powerful cruisers to overhaul privateers 
preying on the commerce? 

As to contraband, its character will be settled for the first time. Such 
and such articles will be contraband outright; some raw materials, food- 
stuffs, cloths, fuel, etc., will be conditional contraband; and there will 
be a “free list” of articles that can be imported under a neutral flag, 
among them raw materials necessary in British industry and representing 
about one-third of all imports. Hitherto each nation has decided for itself 
what was contraband, the law of nations being evoked or ignored as oc- 
casion arose 

A great outcry has been made about the so-called restriction of the zone 
of blockade, that is to say a blockade must be thoroughly effective to be 
recognized; but it has been well said that Articles 1 to 21 of the Declara- 
tion dealing with this question represent British naval opinion on the sub- 
ject as it has been maintained for a hundred years. Moreover, the block- 
ade rules were proposed by the British delegates. Other objections have 
been urged to the terms of the Declaration, but the most weighty we have 
outlined. There is no doubt that behind the opposition is a conviction that 
Germany is already a formidable trade and-naval rival to England, and 
that in the event of war Germany would prove a ruthless belligerent in 
spite of the Declaration. But it was not made for the benefit of England 
alone; it was made for the good of all maritime nations, and particularly 
for the welfare of neutrals and to prevent war by referring grievous 
seizures at sea and the destruction of neutral ships to the International 
Prize Court for final adjudication. With the most powerful navy and 
the greatest mercantile marine in the world, England has resources enough 
to maintain the ascendency of both and to protect her food supply in time 
of war from the ravages of any rival sea power, even Germany. 

The Declaration of London was very much of England’s making and 
she should abide by the worg of her delegates. It is not a perfect docu- 
ment, and as it stands it would make the cost of a war with Germany a 
formidable thing to consider; but the war would also be costly to Ger- 
many; and the realization ought to act as a deterrent to both. In short, if 
England maintains the double naval standard, as she proposes to do, she 
has nothing to fear from the Declaration of London when she is a com- 
batant. As a neutral she should greatly profit by it—-New York Sun. 


New Frencu Umpire RecuLations.—The French have taken the umpire 
question very seriously in hand. They consider that army maneuvers are 
valuable principally for the training which they afford to generals 
and commanding officers, and that the instruction of the individual soldier 
must on these occasions be subordinated to that of his superiors. If the 
soldier is put out of action by an umpire, he derives no further instruction 
from the day’s fight; if a battalion is stopped when it attempts an im- 
possible advance under fire, the successful assault with which the day’s 
proceedings were intended to conclude may never come off. But, on the 
other hand, the commanding officers will learn to appreciate the realities 
of war, and farcical situations will be avoided. The new French regula- 
tions provide for an efficient and complete service of umpires. These are 
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not to be permanently attached to particular units, but are to be kept to- 
gether until battle is joined under the senior umpire of the side. This 
functionary then allots his staff to the units in the fighting line, and 
arranges a service of communication both with them and with the umpires 
on the opposite side. For this he is well provided with the necessary 
means, which include motor cars, motor bicycles, numerous orderlies, and 
a telegraph section, which also establishes heliograph stations. The Chef 
dArbitres, or chief umpire of the maneuvers, has, in addition, a wireless 
section for communication with the senior umpires. The great difficulty 
which the junior umpires have to contend with at our own moneuvers is 
that they have no means of knowing what fire is being directed on the units 
which they are accompanying. This difficulty is fully appreciated by the 
French, and they have adopted the only means of overcoming it—namely, 
a complete system of communication between umpires on opposite sides 
at every point of the line of battle—Army and Navy Gazette. 


The American Red Cross announces, in connection with the International 
Conference of the Red Cross which will be held at Washington, D. C., 
in May, 1912, that the Marie Feodorovna prives will be awarded. 

These prizes, as may be remembered, represent the interest on a fund 
of 100,000 rubles which the Dowager Empress of Russia established some 
ten years ago for the purpose of diminishing the sufferings of sick and 
wounded in war. Prizes are awarded at intervals of five years, and this 
is the second occasion of this character. These prizes in 1912 will be as 
follows: 

1 of 6000 rubles. 
2 of 3000 rubles each. 
6 of 1000 rubles each. 

The subjects decided upon for the competition are: 

(1) Organization of evacuation methods for wounded on the battle field, 
involving as much economy as possible in bearers. 

(2) Surgeon’s portable lavatories for war. 

(3) Methods of applying dressings at aid staions and in ambulances. 

(4) Wheeled stretchers. 

(5) Support for a stretcher on the back of a mule. 

(6) Easily portable folding stretcher. 

(7) Transport of wounded between men-of-war and hospital vessels, 
and the coast. 

(8) The best method of heating railroad cars by a system independent 
of steam from the locomotive. 

(9) The best model of a portable Rontgen-ray apparatus, permitting 
utilization of X-rays on the battle field and at the first aid stations. 

It rests with the jury of award how the prizes will be allotted in respect 
to the various subjects. That is to say, the largest prize will be awarded 
for the best solution of any question irrespective of what the question may 
be. 

Further information may be obtained by addressing the Chairman, 
Exhibit Committee, American Red Cross, Washington, D. C. 


A BatrLtesHip NAMED AFTER A STATE IS THE ONLY NaAvAL UNIVERSITY 
oF THAT State—At the alumni dinner of naval graduates June I, IgII, 
Mr. Satterlee, of New York, made a very strong appeal for all friends of 
the navy to emphasize the fact that the navy is really and chiefly an ad- 
vanced educational institute of applied science. 

A modern battleship is a most intricate and highly developed instrument 
of precision and it requires the highest scientific education and training for 
handling it most efficiently. Each state in the Union has or will have a 
battleship bearing its name and officers and men prefer service in the ship 
named from the State in which they live. It is impossible for the States 
to maintain naval colleges and here each State has such a college—a naval 
university bearing the name of the State. 


BOOK NOTICES. 


“The Principles of Scientific Management.” By Frederick Winslow 
Taylor, New York: Harper & Brothers, $1.50. One of the live topics of 
the times is scientific management as applied to the industries of the 
nation. The little volume above mentioned is a classic in its field. Its 
author, who has now retired from the active work of introducing scientific 
management into manufacturing establishments, spent a large part of his 
life in developing his chosen subject at the Midvale Steel Works and the 
works of the Bethlehem Steel Company. A genius for the work com- 
bined with infinite patience and unremitting study brought forth the 
remarkable system which is now being studied and applied by engineers 
and managers throughout the land. 

The author states: “Scientific management fundamentally consists 
of certain broad general principles, a certain philosophy, which can be 
applied in many ways; and a description of what any one man or men may 
believe to be the best mechanism for applying these general principles 
should in no way be confused with the principles themselves.” 

The illustrations given in the book are such as apply to manufacturing 
establishments; but the author points out that “the same principles can 
be applied with equal force to all social activities: to the management 
of our homes; the management of our farms; the management of the 
business of our tradesmen, large and small; of our churches, our philan- 
thropic institutions; our universities, and our governmental departments.” 

The author’s Task-and-Bonus System, as devised by him for factories, 
involves the employment of the following elements: a planning department, 
accurate time study, standardization of methods and implements, a rout- 
ing system, the training of functional foremen or teachers, and in many 
cases instruction cards, slide rules, etc. 

The Navy has not only heard of scientific management but has prac- 
ticed it for years, as the improvements in gunnery and in steaming 
efficiency bear evidence. 

“The Principles of Scientific Management” is a fascinating subject, and 
the book is heartily commended to all who are interested in progress. 

Tt W. KInKADE. 


“Marine Cold Storage, Heating and Ventilating.” By Sydney F. 
Walker, R.N., N. I.E. E, M.I.M.E, N.C. S.1A,, M. Inst. M. E. 

There are a large number of books that take up the subjects treated in 
this book, but few of them with the idea of their particular application on 
shipboard. The author has dealt with “Cold Storage, Heating and Venti- 
lating on Board Ship.” He has written so clearly and in such a simple 


Book Notices. 675 


way that any who has had experience with the propelling apparatus of a 
ship can understand the principles explained and the machines described. 

Nearly one-half of the book treats of refrigeration, and the underlying 
principles of the various methods are set forth. The advantages and dis- 
advantages of these methods are given. 

The subject of the design and care of the cold rooms is gone into very 
thoroughly; this should be of great interest to those who are responsible 
for cold storage plants aboard ship. Frequently a fault in the storage 
boxes is looked for in the machine. 

“About one-third of that part of the book which deals with cold 
storage is devoted to a discussion of ‘faults’ which may occur in the 
apparatus. Directions are given for hunting down various troubles and 
repairing them, and what is more important, explicit instructions are given 
for operating various types of plants so as to avoid breakdowns.” It 
should be an easy matter after a study of this section of the book to 
tabulate the likely faults and their remedies, of any installation, under the 
following headings: “Faults,” “How Discovered,’ “ How Remedied,” 
as is frequently done in case of electric plants aboard ship. 

Quoting from the book: “There is nothing in cold storage apparatus 
that the marine engineer who knows his work will not be able to master, 
if he puts his mind into it, and if he will remember the differences between 
the freezing apparatus and the steaming apparatus. There is a great 
similarity between the two in many respects, and on the other hand, there 
are some very wide and important differences that must be remembered, 
if the plant is to be kept going satisfactorily. A cold storage plant is very 
much in the nature of a steam plant reversed. The cold store itself, or 
the brine tank, or the air-cooling apparatus, or whatever may receive 
‘cold’ from the expansion coils, stands very much in the same relation to 
the whole plant as the boiler does to the steam plant.” Wherever possible, 
contrasts are drawn between the steam and refrigerating plants, making 
this part of the book particularly ‘interesting and valuable to those sea- 
going engineers who wish to familiarize themselves with marine refriger- 
ating plants. 

The second and third sections take up the subjects of heating and ven- 
tilation respectively. The improvements from the stove and open fire up 
to steam and hot water and indirect heating have been followed by the 
same methods aboard ship. Electric heating is now used a great deal on 
shore because of its handiness, notwithstanding the fact that it is more 
expensive. The cost should be less aboard ship and undoubtedly this 
method will replace those now in use. 

The thermotank system as used on the S. S. Lusitania is somewhat 
complicated. The feature of it that combines the ventilating and heating 
or cooling of the various compartments is ideal. The author has given a 
complete description of this system. He has also worked out a design for 
an electric heating plant for a large passenger steamer (Kaiser Wilhelm 
der Grosse), including the cost of operating under various conditions. 
Types of electric heaters, steam and hot-water radiators, their advantages 
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and disadvantages for ships’ use are discussed from a practical view- 
point. Sketches and diagrams show details of the various apparatus. 

The well-known principle of ventilation is, that there shall be a circu- 
lation of air from a fresh-air inlet, through the spaces to be ventilated, 
to a foul-air outlet at a low enough velocity to prevent drafts. The inlet 
and outlet should be large enough to allow frequent changes of air. This 
subject is treated by the author in the same general way, setting forth the 
principles of ventilation, describing the apparatus used and the method 
of running it. 

The book as a whole is not only valuable to those who operate plants, 
but to the man who has to improve existing installations or design new 
ones. 8vo. 269 pages. 71 illustrations. Cloth binding. Price, $2.00 net. 
The D. Van Nostrand Company. W. B. WELLS. 
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The U. S. Naval Institute was established in 1873, having for its object 
the advancement of professional and scientific knowledge in the Navy. 
It now enters upon its thirty-eighth year of existence, trusting as hereto- 
fore for its support to the officers and friends of the Navy. The mem- 
bers of the Board of Control cordially invite the co-operation and ‘aid of 
their brother officers and others interested in the Navy, in furtherance 
of the aims of the Institute. by the contribution of papers and communi- 


- cations upon subjects of interest to the naval profession, as well as by 


personal support and influence. 
On the subject of membership the Constitution reads as follows: 


ARTICLE VII. 


_Sec. 1. The Institute shall consist of regular, life, honorary, and asso- 
ciate members. 

Sec. 2. Officers of the Navy, Marine Corps, and all civil officers at- 
tached to the Naval Service, shall be entitled to become regular or life 
members, without ballot, on payment of dues or fees to the Secretary 
and Treasurer. Members who resign from the Navy subsequent to join- 
ing the Institute will be regarded as belonging to the class described in 
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Sec. 4. Honorary members shall be selected from distinguished Naval 
and Military Officers, and from eminent men of learning in civil life. 
The Secretary of the Navy shall be, ex officio, an honorary member. 
Their number shall not exceed thirty (30). Nominations for honorary 
members must be favorably reported by the Board of Control, and a vote 
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Revenue Cutter Service, foreign officers of the Naval and Military pro- 
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purposes of the Institute. 

Sec. 6. Those entitled to become associate members may be elected life 
members, provided that the number not officially connected with the Navy 
and Marine Corps shall not at any time exceed one hundred (100). 

Sec. 7. Associate members and life members, other than those entitled 
to regular membership, shall be elected as follows: ‘‘ Nominations shall 
be made in writing to the Secretary and Treasurer, with the name of the 
member making them, and such nominations shall be submitted to the 
Board of Control, and, if their report be favorable, the Secretary and 
Treasurer shall make known the result at the next meeting of the Insti- 
tute, and a vote shall then be taken, a majority of votes cast by members 
present electing.” 


The Proceedings are published quarterly and anyone may subscribe for 
them. The annual subscription is $3.00; single copies, 75 cents. Annual 
dues for members and associate members, $2.00. Fee for life membership, 
$30.00. : 

All letters should be addressed U. S. Naval Institute, Annapolis, Md., 
and all checks, drafts, and money orders should be made payable to the 
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NAVAL INSTITUTE PRIZE ESSAY, 1912. 
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presented on any subject pertaining to the naval profession, subject to 
the following rules: 


1. The award for the prize shall be made by the Board of Control, voting 
by ballot and without knowledge of the names of the competitors. 


2. Each competitor to send his essay in a sealed envelope to the Secre- 
tary and Treasurer on or before January 1, 1912. The name of the writer 
shall not be given in this envelope, but instead thereof a motto. Accom- 
panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the outside and writer’s name and motto 
inside. This envelope is not to be opened until after the decision of the 
Board. 
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